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HOACHUTEJIBHASA 3AIIUCKA

[Ipu pa3paboTke mporpaMMmbl IO OHOJIOTHH TEOPETUYECKYI0 OCHOBY A
OTIpEJICJICHHs] TIOAXO0/M0B K (POPMUPOBAHUIO COJEpKaHUS Y4eOHOro IpeaMera
«buonorus» cocraBWiIM: KOHIENTyalbHble TonoxkeHus @PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNeH, colepKaHus, pe3yabTaToB OOy4YeHHs U
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUST 00 OOIIUX MENIX U
MPUHLNNAX, XAPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETO
obmero obpazoBanuss B Poccuiickoit dexeparuu, a Takke IMOJOKEHUI O
cnenuduke 0Moyoruu, €€ 3HaYeHUH B MO3HAHUU >KMBOU MPUPOJIBI U 0OECIICUEHHUH
CYIIECTBOBaHMS 4YesloBedecKoro oobmiectBa. CorjacHO Ha3BaHHBIM IMOJIOKCHUSIM,
onpeieNieHbl OCHOBHBIE (DYHKIIMU MPOTPAMMBI 110 OMOJIOTUU U €€ CTPYKTYypa.

[Iporpamma 1o Owonoruu Ja€T TPEACTAaBICHHE O MeNsix, o0 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS M PA3BUTUA OOYYAIOUIUXCS CpEACTBAMU
yueOHOro mpeamera «buosorus», omnpeAenser o0sA3aTebHOE MPEAMETHOE
COIEp’KaHHE, €ro CTPYKTypy, pacupeiclieHue MO pasaeiaaM U TeMaM,
PEKOMEHAYEMYIO MOCIIeI0BATeIbHOCTh M3YUCHHS YUEeOHOTO MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIPEAMETHBIX CBS3€M, JOTMKHA 00pa30BaTEILHOIO
mpoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJarOIIHXCA.

B nporpaMmMe mo OuoiorMM TakKe YYMTHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEIMETHBIM pPE3yJIbTaTam
oOyueHuss B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIbHOU
JeATeIbHOCTH/YUeOHbIX JIEUCTBUN OOyYalolmUXCsS IO OCBOCHHIO COJICPIKAHUS
OMOJOrMYECKOro 00pa30BaAHMS.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peali30BaH
OPUHIIMI TPEEMCTBEHHOCTH B HM3Yy4YEHHH OWOJIOTMH, OJjilarojiapsi 4yeMy B HeEH
MPOCMATPUBAETCS HANPABIECHHOCTh HA PAa3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopmupoBaHEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUN JTMYHOCTH, SKOJOTMUYECKOT0 MBIIIUICHUS, TPEACTaBIECHUN O 3J0POBOM
oOpasze xu3HM U OEpEKHBIM OTHOLICHUEM K OKpYXKarolled NpUPOIHOM cpeje.
[ToaToMy Hapsmy ¢ M3y4eHHEM OOIIEeOMOIIOTMYEeCKUX TEOPUi, a TAKKe 3HAHUMA O
CTPOECHMH JKMBBIX CUCTEM PAa3HOTO PaHIa U CYUIHOCTH OCHOBHBIX ITPOTEKAIOUIUX B
HUX TPOLIECCOB B MpPOrpamMme Mo OWOJIOTHUU YACJIIEHO BHHUMAaHUE HCIOJIb30BaHUIO
MOJIYYECHHBIX 3HAHUM B MOBCEIHEBHOM >KU3HU JUIsl PELICHUS] IPUKIIAIHBIX 3a]1a4, B
TOM 4YHCJIE: TPO(HIAKTUKYA HACIICICTBEHHBIX 3a00JICBaHUI YeIOBEKa, MEINKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUs HKOJIOTUYECKU
1e7ecoo0pa3HOro TOBEICHHUS B OKPYJXKAWIIEH NPUPOJHON cpeje, aHaiu3a
BIIMSIHUSL XO3SUCTBEHHOM JEATENbHOCTU YEJIOBEKAa Ha COCTOSIHUE MPUPOJHBIX M
HCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIATHON HAMPABICHHOCTH
y4yeOHoro npeaMera «buonaorus» MpOJIUKTOBAHO HEOOXOAMMOCTBIO 00ecTIeUeHUs



YCIJIOBUH JUIsl pEIIEHUsI OJJHOM U3 aKTyaJIbHbIX 3aJ1ay IIKOJbHOTO OMOJIOTHYECKOIrO
oOpa3oBaHus, KoTopas mpenanonaraer (QopmupoBaHue Yy  OO0ydYaIOIMIUXCS
CHOCOOHOCTH aJalTUPOBAThCA K M3MEHEHMSIM JMHAMUYHO Pa3BUBAIOILIEIOCs
COBPEMEHHOT'O MHUpa.

buonorus Ha ypoBHE cpenHero oOmiero oOpa3oBaHUS 3aHUMAET BAXKHOE
Mecto. OHa obOecrneunBaer (GOpMHpPOBAHUE Yy OOYYAIOIIUXCS MPEACTABICHUN O
HAay4YHOM KapTUHE MHpA, paclidpseT U 0000IaeT 3HaHUA O KUBOW NpHUpoAE, €€
OTJMYUTENbHBIX NpPU3HAKAX — YPOBHEBOW OpTraHM3allUd M HBOJIOLUHU, CO3IAET
yCIIOBUSL ~ JJIA: TO3HAHUS  3aKOHOB  JKMBOM  NpUpOAbl,  (HOPMHUPOBAHMS
(GyHKIHMOHAIBHOM T'paMOTHOCTH, HaBBIKOB 3JI0pOBOrO0 W 0Oe3omacHoro oOpasza
KHU3HU, SKOJOTHUYECKOTO MBIIUICHHUS, ICHHOCTHOTO OTHOIIEHUS K JKUBOM MPUPOE
U YEJIOBEKY.

Bonbiroe 3HaueHrne OMOTOTUS UMEET TAKXKE JIsl PEHICHHs] BOCTIUTATENBHBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  oOmero o0pa3oBaHUsA,  COLUATH3ALUH
oOyuatomuxcs. M3yuenue 6monorun obecrednBaeT yciaoBHs i (OPMUPOBAHUS
WHTEIUICKTYyallbHBIX, KOMMYHHUKAIIMOHHBIX W  WH(OPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYPBI, CIIOCOOCTBYET HMHTETPallMd OMONOTMYECKHUX 3HAHUH C
NPEJCTaBICHUAMH U3 JPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMHUH
u reorpaduu. Ha3zBaHHbIe NOJIOKEHUS O NMpeAHA3HAYEHHWU Y4YEOHOro IpenMera
«buonorus» CcOCTaBHIM OCHOBY [UIsI ONPEICNICHHs TOIXOJ0B K OTOOpY U
CTPYKTYpUPOBAaHUIO €r0 COJAEpIKAHMS, IMPEACTABICHHOIO B MPOrpaMMe II0
OHMOJIOTHH.

OT10op comepxanus yuyeOHoro mpeamera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHM KYyJIbTypOCOOOpPAa3HOTO MOJAXO0Ja, B COOTBETCTBUU C
KOTOpPBIM OOYyYaroluecs: JOJKHbl OCBOMTH 3HAHMSI M YMEHHUS, 3HauUUMbIEe Jis
dbopmupoBaHusl O0OIICH KyJbTYphI, OMNpPEACIAIONINE aJeKBAaTHOE TIOBEJCHUE
YeJIOBEKa B OKpY’Karolleld MPUPOAHOU cpejie, BOCTpeOOBAHHbIE B MOBCEIHEBHOM
KU3HU U TMPaKTHUECKOH AesTenbHOCTH. Ocoboe MEecTo B 3TOH cUCTeMe 3HaHH
3aHUMAIOT 3JIEMEHTBI COECPIKAHUSL, KOTOPbIE CIy>KaT OCHOBOH Ui (POPMUPOBAHUS
NPEJCTaBICHUA O COBPEMEHHOH €CTECTBEHHO-HAYyYHOW KapTHHE MHUpa W
LIEHHOCTHBIX  OPUEHTALUSAX  JUYHOCTH,  CIIOCOOCTBYIOUIMX  IyMaHH3alHUU
OMOJOTMYECKOTO 00pa30BAHMUSL.

CTpyKTypHupoBaHHe COAEpKaHUS ydeOHOro Mmarepualia B Mporpamme IO
OMOJIOTMHM OCYILECTBICHO C€ YYE€TOM NPUOPUTETHOTO 3HAYECHHUA 3HAHUM 00
OTJIMYUTENIbHBIX OCOOCHHOCTAX XKUBOM MPUPO/BI, O €€ YPOBHEBOW OpraHU3alMU U
IBOJIIONINU. B COOTBETCTBHHM C 3TUM B CTPYKType ydeOHoro mpeamera «buomorusy»
BBIJIETICHBI CIIEAYIOIINE COJepKaTeNbHble TUHUN: «buonorus kak Hayka. MeTossl
HAyYHOTO TIO3HaHMs», «KieTka kak Ouonmormdeckas cucteman, «OpraHu3M Kak



Oouonoruueckas cucremay, «Cucrtema M MHOroodpaszue OpraHMYECKOTo MUpay,
«DBOIOIUS KUBON NPUPOJIBI», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Ilenb u3yuenus ydeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJIcHUEe  OOy4YaloIMMHUCA  3HAaHUSMHU O  CTPYKTYpHO-(QYHKIIMOHATBHOU
OpraHM3allMi JKUBBIX CHCTEM pa3HOIO0 paHra M NOpUOOpETEHUE yMEHHM
UCIIONIb30BaTh 3TH 3HAHUS JJIS TPAMOTHBIX JCWCTBUNA B OTHOIIEHHWH OOBEKTOB
’KUBOU MPUPOJIBI U PEIICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOIIEM.

JoctixkeHue nenu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6a3oBoM
YPOBHE 00€CieunBaeTCs PEIIEHUEM CIIEAYIOIINX 3a/1a4:

OCBOEHHE OOYYaIOLIUMUCS CHCTEMbl 3HAHUH O OHOJOTMYECKHX TEOpUsX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiaX, CIyXKalluX OCHOBOM
JUist POPMUPOBAHUSL MPEACTABICHUM O E€CTECTBEHHO-HAYYHON KapTHUHE MHpa, O
METO/IaX HAy4YHOI'O MO3HAHMS, CTPOEHUH, MHOT00Opa3uu U OCOOEHHOCTSX >KMBBIX
CUCTEM Pa3HOr0 YPOBHS OpraHU3alllH, BBIAAIOUIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOy4YarOMIMXCA IMO3HABATENIbHBIX, MHTEJUIEKTyalbHBIX M
TBOPYECKUX CIIOCOOHOCTEW B MPOLECCE aHadu3a JAaHHBIX O MyTSIX pa3BUTUSA B
OMOJIOTMM HAy4YHbIX B3IVISIIOB, MAEH M TNOJAXOI0B K HM3YUYEHHIO JKHUBBIX CHUCTEM
Pa3HOro ypOBHS OpraHU3allly;

CTAaHOBJICHHE Yy oOOydyaromuxcsi oOuied KyabTypbl, (QYHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBIICHUS OKPY’KAIOIIETO
MUpa >KMBOM MPUPOJbI HA OCHOBAaHMM 3HAHMM M ONBITA, MOJYYEHHBIX MpPH
M3YYEeHUHU OUOJIOTHH;

dopMupoBaHue y OOy4YaIOIIUXCS YMEHMHA WUIIOCTPUPOBATH 3HAYEHHUE
OMOJIOTMUECKUX 3HAHUM B MNPAKTUUYECKOM JEATEIbHOCTU YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUI;

BOCIUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIOBEKOM >KHUBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIIEHUS K HEM, COOTIOICHUS STUUECKUX
HOPM TP NPOBEJACHUU OMOJIOTUYECKUX UCCIICIOBAHUIA;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKHUX 3HAHUI JJIs TOBBIIMICHUS YPOBHS
HKOJIOTHYECKOMN KYJIbTYPBI, U1l POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

pUMEHEHUE NMPUOOPETEHHBIX 3HAHUM U YMEHUI B MMOBCEHEBHOM XKU3HU IS
OLICHKH IOCJIEICTBHI CBOEH AESTEIHHOCTHU 110 OTHOILIEHUIO K OKpYXKaroulei cpene,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHHWE W COONIOZICHHE Mep NPODHIaKTHKA
3a00JIeBaHUH.

B cucreme cpennero oOmiero o6OpasoBaHusi «buonorusi», uzydaemass Ha
0a30BOM YpPOBHE, SIBJISIETCSI O0s3aTE€NIbHBIM YUE€OHBIM MPEIMETOM, BXOISAIIUM B
COCTaB IpeaMeTHON 001acTi «EcTecTBeHHO-HAYYHBIE TIPEIMETHDY.



Jlist u3ydenusi 6uoaoruu Ha 0a30BOM YPOBHE CpEJIHEro 00I1ero oopa3oBaHus
orBoauTcs 68 yacos: B 10 kimacce — 34 yaca (1 yac B Hegeno), B 11 kmacce — 34
yaca (1 gac B Henemto).



COAEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. Buosiorus kak Hayka.

buonorus kax Hayka. CBsi3b OHOJOTHH C OOIIECTBEHHBIMHU, TEXHUYCCKUMU U
JPYTUMHU E€CTECTBEHHBIMU HayKamu, (uiiocodueil, 3TUKOM, ICTETUKOW U TMPaBOM.
Ponb OGuonoruu B GopMHpPOBAHWK COBPEMEHHON HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTonbl TO3HAaHUS >KHUBOW TPUPOABI (HAOMIOACHUE, IKCIIEPUMEHT, OMHCAHUE,
U3MepeHue, Kiaccudukaius, MoeIMpoBaHue, CTaTUCTHYECKasi 00paboTKa TaHHBIX).

JleMoHCTpauuu:

[Toptpetsl: Y. Japsun, I'. Menaens, H. K. Konbios, . Yorcon u ®@. Kpuxk.

Tabnuibl 1 cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHble M IpaKTHYeCKUe padoThbl:

[Ipaktuueckass pabora Ne 1. «Mcmonb3oBaHue pa3IMYHBIX METOJOB MpHU
M3YUYECHUHN OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMBbI M KX OPraHU3alus.

JKubie cucteMbl (OMOCHCTEMBI) Kak MpEeAMET M3ydeHus owosjoruu. OTiamdame
JKUBBIX CUCTEM OT HEOPTAaHUYECKOMN MPUPOIBI.

CpolicTBa OMOCHCTEM M MX pazHOOOpaszue. YPOBHHM OpraHHU3aluu OHOCHUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHbIM, TKAHEBBIA, OPTaHU3MEHHBIMN, IOIMYJISIIHOHHO-BUI0BOM,
9KOCHCTEMHBIN (OMOTeo1eHOTHYECKU ), ONOC(EPHBII.

JdeMoHcTpanuu:

Tabnuubl u cxembl: «OCHOBHBIC MPU3HAKU KU3HU», «YPOBHH OpraHU3AINU
JKUBOU TIPUPOIBI».

O6opynoBanue: Mojienb moiekysl JTHK.

Tema 3. XuMu4ecKknii COCTaB M CTPOEHHE KJIETKHU.

XUMHAYECKHM COCTaB KJETKHM. XHMHUYECKHE DIJIEMEHTHI: MAaKpO3JEMEHTHI,
MHKPOAJIEMEHTHI. BOJ1a 1 MUHEpaIbHBIE BELIECTBA.

@OyHKIMM BOABl M MHUHEpalbHbIX BellecTB B Kkierke. [loxnepxkaHue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHue OenKOB. AMHHOKHCIOTHI — MOHOMEpHI OEJKOB.
He3ameHumble M 3aMEHHMBbIE aMHUHOKHUCJIOTHI. AMWHOKHUCIOTHBIA COCTAaB. YPOBHU
CTPYKTYpbl ~ O€IKOBOW  MOJIEKYyNbl  (TIepBUYHAS, BTOpUYHAsl, TPETHUYHAS U
YeTBEPTUYHAS CTPYKTypa). XUMUUYECKHE CBOMCTBA OenkoB. buomornueckue GpyHKIUN
OETKOB.

depmeHThl — Ouosiorndyeckue Katanuzatopel. CTpoeHue pepmeHTa: aKTUBHBIN
HEHTp, cyOcTpatHas crneuupuyHocth. Kodepmentsl. Butamuubl.  OTanuus
(GhepMEHTOB OT HEOPTaHWYECKUX KaTau3aTOPOB.



VYrieBopl: MOHOCaxapuabl (TJIIOK03a, pudo3a U Je30KCHpru003a), Aucaxapubl
(caxapo3a, JakTo3a) M MoOJHMCAaXapulbl (Kpaxmana, TJIUMKOreH, UEeJUII0JI03a).
buonornueckue GyHKIUU YIIIEBOOB.

Jlununel:  Tpurnuuepuasl, (Goconunuasl, crepouasl. ['mapoduiabHO-
ruipodoOHbIe cBOMCTBA. buonornyeckue GpyHkimu unuaoB. CpaBHEHHE YIJIEBOJIOB,
OEJIKOB U JTUIIUIOB KaK HICTOYHUKOB SHEPIHUU.

Hyxknennoseie kucnorsl: JIHK w PHK. Hyxkneotuasr — MOHOMEpBI
HyKJIenHOBBIX KuciaoT. Ctpoenne u Pynkiuu JJHK. Crpoenue u dynkmmu PHK.
Bunsl PHK. AT®: ctpoenune u GpyHKIUH.

[{uronorus — Hayka o kieTke. Knerounas teopuss — mpuMep B3aHMMOJECUCTBHUS
uaeH u (akToB B HAYYHOM MMO3HAHUHU. METO bl U3YUEHUS KIETKH.

Krnerka xak nenocrHas kuBasi cucreMa. OOuue MpU3HaKu KIETOK: 3aMKHYTast
Hapy>kHasg MmemOpaHna, Mosiekysbl JIHK kak reHernueckuil annapar, cucteMa CUHTE3a
oenka.

Tunsl KJIETOK: dyKapuoTHUecKas U npokapuotudeckas. OCOOEHHOCTH CTPOCHHUS
npokapuotuyeckor  kietku.  Kierounas — crenka — Oakrepui.  Crpoenue
YKapUOTUYECKON KJIETKU. OCHOBHBIE OTINYMS PACTUTEIbHOM, )KUBOTHOW U TPUOHOM
KJICTKH.

IIoBEpXHOCTHBIE CTPYKTYpBl KIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIMKC, UX
dbynkuuu. [lnasmatudeckas memOpaHna, e€ cBoiictBa u QyHkiuu. [{urormazma u eé
opranouabl. OpgHoMmeMOpaHnHble opraHouisl kietku: OIIC, ammapar ['onbixw,
m30coMbl.  [loiryaBTOHOMHBIE OpraHOMABl KIETKHA: MUTOXOHAPHUH, IUIACTUIBI.
[Tpoucxoxaenne MHUTOXOHApUNW © TulacTud. Bunel mmactun. HememOpannbie
OpPTraHOUbI KJIETKU: puOOCOMBI, KJIIETOYHBINA LIEHTP, LICHTPUOJIHU, PECHUYKH, KTy THKH.
DyHKIMU OPraHOU0B KJIETKH. BKITFOUCHUA.

Anpo — perynaropHslii HeHTp KieTku. CTpoeHue sapa: sijepHas 000JI0uKa,
KapHoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcOpT BELIECTB B KIIETKE.

JlemoHCcTpauuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Ilneiinen, P. Bupxos, [x.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

JuarpamMMmsl: «PacrpenesieHne XuMUYECKUX IEMEHTOB B HEXXUBOU IPUPOIEY,
«PacnpeneneHne XMUMAYECKHUX 3JIEMEHTOB B )KMBOU IIPUPOACY.

Tabmuusr u cxemsl: «llepuonnyeckas TaOnMIA XUMHYECKHX DJIEMEHTOBY,
«CTpoeHne MOJeKyJbl BOJbD», «buocunres Oenkay, «CTpoeHne MOJIEKYJbl OelKay,

«Ctpoenne ¢pepmentan, «Hyknennosbie kucnotsl. JJTHK», «CtpoeHne mMonekybl
AT®D», «CtpoeHne 3yKapuOTHYECKOW KIETKM», «CTpPOCHHE >KUBOTHOM KIIETKW»,
«CTpoeHre pacTHTENbHOW KIETKW», «CTpOeHHE MNPOKAPHUOTHYECKOW —KIIETKWY,
«CtpoeHue sapa KIETKU», «Y TIeBOAbDY, «JIMIUIbD.



O6opynoBaHue: CBETOBOW MHMKPOCKOI, O0O0OpYyJIOBaHHUE [UIsi TPOBEICHUS
HAOJNIOCHUM, W3MEPEHHM, JKCIEPUMEHTOB, MHUKPONpPEnapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

JlaGopaTopHble U NpaKTHYeCKHe PadOThI:

Jlabopatopnas pabora No 1. «l3ydyeHue KaTalUTHUYECKOW AKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UM KaTajaasbl)y».

JlabopatopHas pabota Ne 2. «3ydeHue cTpoeHus KIETOK paCTeHUH, JKHBOTHBIX
1 OaKTepHil MO MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIPENapaTax U UX OMHCAHHUE.

Tema 4. /KuzHeaesiTeJIbHOCTH KJIETKH.

OOmeH BeliecTB, WIM MeTa0oIu3M. AccUMHIIALMS (TUTACTHUYECKU OOMEH) U
TUCCUMUIISIUSA  (PHEPreTUYecKuii OoOMEH) — JIB€ CTOPOHBI E€AMHOrO Mpolecca
MeTabonu3ma. Poilb 3aKOHOB COXpaHEHMsI BELIECTB M DHEPrUM B TMOHUMAHHUH
MeTaboIu3Ma.

Tuner oOMeHa BemiecTB: aBTOTPO(HBIN U TeTepoTpodHbiii. Ponb dhepmeHTOB B
O0OMEHE BEIlIeCTB U MPEBPAIICHIUHN YHEPTUU B KIIETKE.

®dotocunTte3. CBeToBas u TeMHOBas (pa3bl hoTocuHTe3a. Peakiuu gorocunTtesa.
OddextuBHOoCTh (oTOCHMHTE3a. 3HaueHue (oTocHHTE3a HJisd JKU3HU Ha 3eMile.
Brnusaue ycioBuwii cpensl Ha  (OTOCMHTE3 M CIOCOOBI  TOBBIMICHUS — €TO
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTECHHIA.

XeMOcCuHTe3. XEeMOCUHTE3UpYIolue OakTepuu. 3HAUCHHE XEMOCUHTE3a JUIs
JKU3HU Ha 3eMIIE.

OHepreTuueckuii oOMeH B KieTke. PacuieruieHue BellecTB, BBIJCICHHUE U
aKKyMYJUPOBAHHE PHEPTUU B KIIETKE. JTallbl SHEpreTuyeckoro oomena. ['nukomnus.
bpoxenue u ero Buubl. KucnopogHoe oOKHCIE€HHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunupoBanne. IPHEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakiuu wmatpuuHoro cuHrte3a. [enermyeckas wunHpopmauus wu JHK.
Peanuzanusi reHeruueckod uHpopmanumu B KiIeTKe. ['€HeTHYECKHl KOA M €ro
cBoiicTBa. Tpanckpunuus — marpuunblii cunre3 PHK. Tpancasimus — Ouocuntes
Oenka. Orambel TpaHcmsuud. KoaupoBanue amMuHOKHCIOT. Pons pubocom B
OouocuHTese Oenka.

Hexnerounsie hopMmbl xu3HM — BUPYCHL. Mctopust oTkpeiTHsi BupycoB (. .
WNBanoBckuit). OCOOEHHOCTM CTPOEHHS M  JKU3HEHHOTO IIMKJIA BHPYCOB.
bakrepuodaru. bone3nu pacTteHuid, >)KUBOTHBIX U Y€JIOBEKA, BHI3BIBAEMbIE BUPYCAMU.
Bupyc unmmynopeduiuta uenoexka (BHUY) — Bo3Oymurens CIINa. OGparnas
TpPaHCKPUIIIUs, peBepTa3a u uurerpasa. [lpodunakrika pacnpocTpaHeHus BUPYCHBIX
3a00JICBaHUM.

JdeMoHcTpaumuu:

[Toptpetsr: H. K. Konbuos, 1. . UBanosckui, K. A. Tumupsizes.



Tabmumer 1 cxeMbl: «Tunbl mutanusy, «Metabomu3zm», «MHUTOXOHAPHUY,
«JHepreTuueckuii oomen», «Xiopormiact»y, «Porocunres», «Ctpoenue JIHK»,
«Ctpoenue u (QyHKIHMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTHYeCKui Koy,
«Bupyce», «bakrepuodarn», «CtpoeHue u ku3HeHHbIM 1ukia Bupyca CIIN]a,
Oaktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: monenu-anmmkanuun «Yasoenue JIHK u TpaHckpunuus»,
«buocunres 0enkay, «CTpoeHue KIeTKu», MoJieib cTpykTypsl JTHK.

Tema 5. PazMHoKeHNe U MHAMBUIYAJbHOE PA3BUTHE OPraHU3MOB.

KrnerouHblii 1WKI, WM KU3HEHHbIM UWKI KieTku. HHTepdaza u Mutos.
[Ipomecchl, mpoTtekaronue B uHTepdaze. Permukanus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocom. XpOMOCOMHBIM HabOp — KapHUOTHIL.
JIMTUTONTHBIN U TAaTUIOUTHBIN XpOMOCOMHBIE HA00pHI. XpomaTuabl. [{lutonorndyeckue
OCHOBBI Pa3MHOXE€HUS U UHAUBUAYAIBHOIO PA3BUTHS OPTaHU3MOB.

Henenue xnetkn — muto3. Cramum murtosa. [lpouecchl, mpoucxopsmiye Ha
pPa3HBIX CTAIUAX MUTO3a. BUOIOrHYECKU CMBICT MUTO3A.

[Iporpammupyemast Tubesb KJIETKH — aronTo3.

dopMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojoe W MmojoBoe. Bumbl 6ecrnosioro
Pa3MHOXKEHMS: JICJICHUE HAJABOE, I[IOYKOBAHHE OJHO- M  MHOTIOKJIETOYHBIX,
CIIOpo0oOpa30BaHKUE, BETETATUBHOE pa3MHOXKEHUE. VICKycCTBEHHOE KJIOHHPOBAHUE
OPraHu3MOB, €r0 3HAYEHUE [T CEJIEKIUU.

[TonoBoe pa3MHOKEHUE, €r0 OTIUYHUS OT OECTOJIOTO.

Meiio3. Craguu wmeiio3a. [lpoueccsl, mpoucxojsuiMe Ha CTagusx Menosa.
[ToBenenue xpomocoMm B Meio3e. KpoccruHrosep. bruonornyeckuili CMbICT U 3HAUYCHUE
MEno3a.

["ameTrorenes — mpoiiecc 0Opa3oBaHus MOJIOBBIX KJIETOK Y KUBOTHBIX. [1070BBIC
JKeJe3bl: CEMEHHHUKU U sUYHUKU. OOpa3oBaHUE U PA3BUTUE TMOJIOBBIX KJIETOK — raMeT
(cmepmaTto3ou/, SIUIEKIIETKA) — cliepMaToreHe3 u oBoreHe3. OCoOEHHOCTH CTPOCHUS
SUIEKJIETOK U criepMaTo30u10B. OmioaoTrBopenue. [lapTeHorenes.

WunuBunyanbHoe  pa3BUTHE  (OHTOTE€HE3). OMOPHOHANbHOE  pa3BUTHE
(amOpuorenes). Otambl AMOPUOHAIBHOTO PA3BUTHS Y TO3BOHOYHBIX KUBOTHBIX:
npoOJieHue, racTpyJisiiusi, opraHoreHes. I[loctamOpuoHanbHOE pa3BuUTHE. THUIIBI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHUS: MIPSAMOE, HETIPsIMOe (TUYMHOYHOE). BiusiHue cpesbl
Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIEC BHI3BIBATH BPOKAEHHBIC YPOJICTBA.

Poct u pa3Butue pacreHuil. OHTOT€HE3 IIBETKOBOI'O PACTEHUS: CTPOEHUE
CEMEHH, CTA/IUH PA3BUTHUS.

JdeMoHcTpanuu:

Tabmuubl u  cxembl: «®POpMbI Pa3MHOXKEHUST OPraHu3MoB», «JIBoitHOe
OIUIOJIOTBOPEHME Yy LBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOXKEHUE
pacteHui, «/lenenue kineTku 6aktepui», « CTpoeHre MoJIOBbIX KIETOK», «CTpoeHue



xpomocoMbly, «Knerounei nuknm», «Permmuakamms HK», «Mwuto3», «Menosy,
«IIpsiMmoe u HenmpsiMoe pa3BUTHE», «['aMEeTOreHe3 y MIICKONMUTAIOIINX U YEJIOBEKay,
«OCHOBHBIE CTaAUU OHTOT€HE3a».

O6opynoBanue: MHUKPOCKOTI, MHKpONpenaparsl «Crnepmaro3onasl
MJIEKOIIUTAIOLIETO», «SHMIeKIeTka MIeKonuTaromero», «KapuokuHe3 B KIETKaX
KOpEIIIKa JyKa», MAarHUTHAsI MoJeNb-anmuinkanus «Jlenenue kinetkn», moaens JJHK,
MO/iesIb MeTa(hazHOl XPOMOCOMBI.

JlaGopaTopHble U NpaKTHYeCKHe PadOThI:

Jlabopatopnas pabora No 3. «HabOmiomenne muTO3a B KIETKaX KOHYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMpPENnapaTax».

JlaGoparopnas padota Ne 4. «M3ydueHue cTpoeHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HacsieicTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. Mctopus pa3BUTUS T€HETUKU. POb UTONOTHH U
HMOPUOJIOTUU B CTAHOBJICHUU T€HETUKHU. BKIag poCCUICKUX U 3apyOEKHBIX YUEHBIX
B pa3BUTHE TCHETUKHU. MeTO/ bl TeHETUKHU (TUOPUI0JIOTHYECKUM, IIUTOTEHETUYECKUH,
MOJIEKYJISIpHO-TeHeTHYeCKUil). OCHOBHBIE TEeHETHYeCKHe NOHATUA. [ eHeTnueckas
CUMBOJIMKA, UCIIOJIb3yEMasi B CXEMaxX CKpPEIIUBaHUN.

3aKOHOMEpPHOCTH HAacCJENOBaHUs IPU3HAKOB, yCTaHOBIIEHHbIE . MeHnenem.
MonorubpuaHoe CKpelmuBaHue. 3aKOH €IUHO0Opa3us THOPHIOB  IEPBOTO
nokosneHud. [IpaBuino qoMuHHpoOBaHUs. 3aKOH pacILICIUICHHs] MPU3HAKOB. ['nmoresa
YUCTOTHI raMeT. [loiHOE ¥ HEMOoMHOE TOMUHUPOBAHUE.

JurubpunHoe ckpeluBaHue. 3aKOH HE3aBUCUMOIO HACJIEOBAaHUS MPU3HAKOB.
[{uToreHeTuueckre OCHOBBI JUTHOPUIHOTO CKpEIIMBAaHUA. AHaJIU3UPYIOIICe
ckpelrBaHue. Vcnosib30BaHNE aHAIM3UPYIOUIET0 CKPEIIUBAHUSA JJI ONpPEIEIICHHS
Tr€HOTHIIA OCOOMU.

CuernnieHHoe HacienoBaHue npusHakoB. Pabora T. MopraHa no cUEMJIEHHOMY
HaCJIEIOBAaHUIO TeHOB. HapynieHne cuerieHust reHOB B PE3YJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHas TEOPHsI HACIIEICTBEHHOCTH. | eHeTUUeCKne KapThl.

I'enetnka mosa. XpOMOCOMHOE ONPEAECICHUE TMOJia. AYTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHble MW TeTeporaMeTHble oOpraHu3Mbl. HacienoBaHue
MIPU3HAKOB, CLIETUIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUIBI M3MEHYMBOCTH: HEHACIICACTBEHHAs M HACJIEJICTBEHHAS.
Ponb cpenbl B HEHACJIECTBEHHOU U3MEHYHUBOCTH. XapakTepucTuka
MOIU(DHUKAIIMOHHOW M3MEHYMBOCTH. BapuanmoHHBIN psl U BapuUallMOHHAS KpPHUBAs.
Hopwma peakiiuu npusHaka. KonnuecTBEeHHbIE M KAYECTBEHHbBIE TPU3HAKU U KX HOpMa
peakuuu. CBoiicTBa MOAU(PUKALUOHHON N3MEHYMBOCTH.

HacnencrBenHas, WM TE€HOTUIIMYECKas, W3MEHUYHUBOCTh. KoMOMHATHBHas
U3MEHYMBOCTh. Melo3 M MOJOBOM Hpolecc — OCHOBa KOMOMHATHBHOM



M3MEHYMBOCTU. MyTalMoHHas M3MEHYMBOCTh. Kiaccudukanus MyTaruii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHbBIE. HacToTa W MpUYUHBI MyTanuii. MyTareHHble (haKTOpPHI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HaclieAcTBeHHOM nu3menunBoctu H. 1. BaBuiosa.

BHesinepHas HacJaeACTBEHHOCTh U U3BMEHUYHBOCTb.

I'enernika uenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJbI TE€HETUKHU
YeJIOBEKa: T'€HEAIOTHYCCKUM, OJM3HCIOBBIM, ITUTOTCHCTUUYCCKUM, OMOXMMHYCCKUH,
MOJIEKYJISAPHO-TEHETUYECKHM. CoBpemeHHOE ONpEIEIICHNE reHOTHUIA!
MOJITHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHHWE, B TOM YHUCJIE C IOMOIIbIO
[TI]P-ananu3a. HacneacTBeHHble 3a00JIeBaHMs YEIOBEKA: T€HHbIE 00J€3HU, OOJIE3HU
C HACJIEICTBEHHOM MPEIPACIIONOKEHHOCTHIO, XPOMOCOMHBIE 0oJIe3HMU.
Comarnueckue u TreHepatuBHble MyTanud. CTBOJOBbIE KIETKU. [IpuHIUIBI
3I0pOBOTO 00pasa >KU3HU, NUATHOCTUKU, MPO(DHUIAKTUKNA U JICUCHUS T€HETUYECKUX
Oosne3Hell. MenUKo-rTeHETUYECKOe KOHCYJIbTHPOBAHUE. 3HAYEHUE MEIUIIMHCKOM
TCHETHKH B MIPEAOTBPAIICHUY U JICUEHUU TCHETHUECKUX 3a00JI€BaHN YEIOBEKA.

JleMoHCTpauuu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne @pusz, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuibl u cxembl: « MOHOTHOPHUIHOE CKPEITUBAHUE U €T0 ITUTOTeHETHYEeCKas
OCHOBAa», «3aKOH PacUICIUVIEHUS U €ro HUTOI€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI
rameT», «JurubpugHoe ckpenmBanuey, «lluTomornyeckue OCHOBBI TUTHOPUIHOTO
CKpemmBanus», «Meio3», «B3anumMoAeicTBUE alJIEIbHBIX T€HOB», «l eHeTmueckue
KapThl PAacTE€HMM, XUBOTHBIX M YeJIOBEKa», «['eHeTuKa moja», «3aKOHOMEPHOCTH
HACJIEIOBAHUSI, CUCIUICHHOTO C mosiom», «KapuoTumbl 4denoBeka M KHUBOTHBIXY,
«Buapsl m3meHumBOCTHY, «MoaudukanmoHHas W3MEHUMBOCTH», «HacnegoBanue
pesyc-baktopay, «I'eneTuka rpynn KpoBu», « MyTallnoHHAas U3MEHUYUBOCTD.

OO6opynoBaHue: MoJeNU-aNIUIuKaun  «MOHOTHOPUIHOE  CKpPEIIUBAHHUEY,
«Hemonnoe  momuHupoBanue», «Jurubpumnoe ckpemuBanue», «llepekpéct
XpPOMOCOM», MUKPOCKOIT U MUKpompemnapat «/[po3oduna» (Hopma, MmyTaruu GopMbl
KPBUIbEB M OKPACKH Tela), repbapuii «['opox moceBHOM».

JlaGopaTopHble U NpaKTHYeCKHe PadOThI:

JlaGoparopuas padora Ne 5. «M3ydeHuwe pe3yiabTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKpELMBaHus y AP030(PHiIbl HA TOTOBBIX MUKpOIIpenapaTax.

JlabopaTtopHas padota Ne 6. «M3yuenne mMoaudUKaIMOHHOW W3MEHUYMBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSAJIa U BAPUALIMOHHOM KPUBOW.

JlabopatopHas pabota Ne 7. «AHanu3 mMyTanuil y Apo30(Hiibl Ha TOTOBBIX
MUKpOIIpenaparax».

[TpakTuueckast pa6ota Ne 2. «CocTaBieHre U aHATIU3 POJIOCIOBHBIX YETIOBEKAY.

Tema /. Cesexkuiust opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH.



Cenekuus Kak Hayka M MpOILECC. 3apOKICHHE CEJNEKIUU U JOMECTUKAIUS.
VYuenue H. M. BaBuioBa o neHTpax MPOUCXOXKIECHUS U MHOTO00Opa3usi KyJIbTypPHBIX
pactenuii. LleHTpbl MPOUCXO0KICHUS JOMAIIHUX )KUBOTHBIX. COpT, MOPOJIa, IITaMM.

CoBpeMeHHbIE METO/bl CeNeKIru. MaccoBblii M MHIWBUIYaNbHBIA OTOOpHI B
CEJEKIIMM pPACTEHUNM M JKUBOTHBIX. OIlleHKa DJKCTepbepa. bInM3KOpOACTBEHHOE
cKkpemBaHue — WHOpuauHT. Ywmcras nuHUsA. CKpenMBaHWE YHCTHIX JIUHUH.
['erepo3uc, wiu rubpuaHas cuia. HeponcTBeHHOe ckpemiyBaHue — ayTOPUAMHI.
Otnanénnas rubpuamszanus u e€ ycrnexu. ICKycCTBEHHBIM MyTareHe3 W MOJy4YeHHE
MOJIUIUIOUIOB. [IOCTHXKEHNUS CEJIEKIIUH PACTEHH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib NPOU3BOACTBA. ['€HHAs WHXKEHepus. OTalmbl
co3ganusi pekomOunantHod JIHK wu Tpancrennsix opranuzmoB. Kierounas
nwxeHepusd. Knerounele KyJbTypbl. MHUKPOKIOHAIBHOE Pa3MHOXKEHHUE pPACTECHHM.
KnonupoBanne  BBICOKONMPOAYKTUBHBIX  CEIIBCKOXO3SIMCTBEHHBIX  OPraHU3MOB.
Okonoruyeckue u Trdeckue npodseMel. MO — rereTrnuecku MOIUGUIIMPOBAHHBIC
OpraHU3MBbl.

JlemoncTpanuu:

[Toptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapneyenko, M. @. lBaHoB.

Tabmuubl u cxeMbl: kKapta «LIeHTpbl NPOUCXOXKIEHHUS U MHOrooOpas3us

KYJbTYpPHBIX pacTeHuil», «llopoabl moMalHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacrennity, «OtnanéaHas rudpuan3anus», «PadoTel akagemuka M. @. MBaHoBay,
«Ilomumnongusi», «OO0BEKTHI OUOTEXHOJOTUWY», «KileTouHble KyJIbTYpHl U
KJIOHHpOBaHHe», «KOHCTpynpoOBaHHE U IEPEHOC T'€HOB, XPOMOCOM.

O6opynoBanue: MyJISDKA TUIOAOB M KOPHEIUIONOB TUKUX (OPM M KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUS».

JlaGopaTopHblie U NpaKTHYeCKHe PadoThI:

Okckypcus «OCHOBHBIE METOABbl W JOCTHMKEHUS CEJICKIMM PACTEHUN W
’KUBOTHBIX (HA CEJIEKIIMOHHYIO CTaHIUIO, TNIEMEHHYIO (hepMy, COPTOUCTIBITATEIbHBIH
Y4acTOK, B TEIUIMYHOE XO35AHUCTBO, JJAOOPATOPUIO arpOyHUBEPCUTETA WIIM HAYUHOTO
LHEHTpa)».

11 KJIACC

Tema 1. IBonrounoHHast OMOJIOTHSA.

[IpennocpUlIkKu BO3HMKHOBEHUS OBOJIOLMOHHOW TEOPUU. IBOJIIOLIMOHHAA
Teopust U €€ MecTo B OuoyIornu. BiusHUE 3BOJIIOIMOHHOW TEOPUHM HAa Pa3BUTHE
OHMOJIOTUHU U APYTUX HaAyK.

CBuzerensctBa  3BoyronMU. [lameoHTONOrMYEeCKHe:  MOCIENO0BATEIBHOCTD
NOSIBJICHHST BUJOB B IaJICOHTOJIOTMUYECKON JIETONMHMCH, NEPeXOgHble (HOPMBI.
buoreorpaguueckue: cxoacTso u paznuuue ¢payH U Gpaop MaTEPUKOB U OCTPOBOB.



OMOpPHOJIOTUYECKHE: CXOJICTBA W pa3iuyus HMOPHUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-AHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJOTUYHBIE,
PYJIUMEHTApHBIE OpTraHbl, AaTaBU3MbL. MOJEKYIIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX MYyTeH y BcCex
OpPIraHHU3MOB.

OpomonmonHas teopuss Y. JlapBuna. Ilpennocbuiki  BO3HUKHOBEHUS
napBuHU3Ma. JIBHKyniMe cuiibl 3BONIOUMU BHIOB 10 JlapBuHYy (KM30BITOYHOE
pa3MHOXEHUE MPU OrPaHUYEHHOCTH PECYPCOB, HEONpPENENEHHAs W3MEHYHUBOCTb,
O0opb0a 3a CyIIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust sBosmoiuu (CTI) 1 € 0OCHOBHBIE MOJIOKEHUS.

MukposBomonus. [Tomynsuus kak eIMHUIA BUIA U SBOJIFOLUU.

JBroxymue cuibl (PakTopbl) 3BOJIOLMHM BHUJIOB B MpUpoje. MyTallMOHHBIHI
npolecc 1 KOMOWHATUBHAS WU3MEHYUBOCTb. [[0MyIAMOHHBIE BOIHBI U JpEi( reHoB.
N3ondmusa u Murpanus.

EcrectBennbiit  orbop — HampapBiasoomui ¢GakTop ABOMOIUU.  DOPMBI
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCTh OPraHM3MOB Kak pe3yibTaT 3Bojouuu. I[Ipumepsl
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMop(h03bl U HAMOATANITAIIH.

Bun wu  BugooOpasoBanue. Kpurepum  Buna.  OcHOBHBIE — (DOpPMBI
BUJI000pa3oBaHus: reorpauyeckoe, IKOJIOTHYECKOE.

MakposBomonusi.  @DopMbl  3BOJIOIMHU:  (UIETHYECKas, JIUBEpPreHTHas,
KOHBEpIreHTHas, napasuiesibHas. HeoOparumMocTh 3BOMIOLHUN.

[IpoucxoxieHne OT HecneUuaIu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anusa. AIanTUBHAs paualiysl.

JlemoHCTpauuu:

[Toptpersr: K. JInnnen, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkens, @. Mrosep, A. H. Ceepuos.

Tabmuubl u cxembl: «Pa3BuTHEe OpraHUYECKOTO MHpa Ha 3emiie», «3apoJIbIiin
MO3BOHOYHBIX KUBOTHBIX)», «ApXxeonTepukcy, «Dopmbl 00pbOLI 32 CyI1IECTBOBAHUE,
«EctecTBeHHblll 0TOOp», «MHOroo0Opasue copTroB pacTteHui», «MHoroobpasue
opo/1 KUBOTHBIX), «JTomynsammmy, «MyTarmonHas U3MEHYUBOCTHY,
«Apomopdoss», «aumoamantauun», «OOmWas AereHepauus», «BWxynime Cuibl
sBommonuny, «Kapra-cxema mapumpyra nyremectsus Y. Jlapeuna», «bopbba 3a
cymecTtBoBanue»,  «lIpucnocobneHHocts  opraHuzMoB»,  «l'eorpaduyeckoe
BUJI000pa30BaHUE», « IKOJIOTHIECKOE BUI000pa30BaAHUE.

O6opynoBaHue: KOJJIEKIHS HACEKOMBIX C Pa3IMYHBIMUA TUIIAMU OKPACKH, HA0Op
IJI0JIOB M CeMsTH, KoJuleKIus «[IpuMephl 3allIUTHBIX MPUCTOCOOJICHUN Y JKUBOTHBIXY,
Mozenb «OCHOBHBIE HaNpaBJICHUS SBOJIOIUNY», 00bEMHas Mojenb «CTpoeHue
rOJIOBHOT'O MO3Ta IT0O3BOHOYHBIX).



buoreorpapuueckas kapra Mupa, Koulekius «POpMbl  COXPAHHOCTH
MCKONAEMBbIX JKMBOTHBIX M PACTEHUIN», MOJEIb antuiMkanus «llepexkpéct xpomocom»,
BIaXHbIe  mpenaparsl  «Pa3Buthe  Hacekomoro»,  «Pa3BUTHE  JIATYIIKW»,
MuKponpenapar «Jlpo3zodunay (Hopma, MyTanuu GopMbl KPbUIbEB U OKPACKH Tella).

JlabopaTopHble U IPpaKTHYEeCKHE PpadOThI:

Jlabopatopuass pab6ora Ne 1. «CpaBHeHHE BHUIOB MO MOPQHOIOTHICCKOMY
KPUTEPHUION.

JlabopatopHas pabota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HnKHOBeHMe M pa3BUTHE )KM3HU Ha 3emure.

JlonaydHble TpEACTaBICHUS O 3apOKICHUM KW3HU. HaydHble THNIOTE3BI
BO3HMKHOBEHHUSl KU3HM Ha 3emje: abuoreHes M MaHCIepMus. XUMHYECKas
HBOJIIOLIMA. AOUOTE€HHBIM CHHTE3 OpPraHMYECKHUX BEIIECTB U3 HEOPraHWYECKHUX.
DKCIEpUMEHTAIBHOE TOJATBEPKICHUE XMMHYECKOM 3BotoUnH. HadanmbHble Taribl
ouonornyeckod sBomtounu. ['mnoreza PHK-mupa. ®@opmupoBaHne MeMOpaHHBIX
CTPYKTYp ¥ BO3HMKHOBEHHE MPOTOKIETKH. [lepBple KIETKHM W WX HBOJIOLMS.
@opMHUpPOBaHNE OCHOBHBIX IPYIII )KMBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emiie 1o 3paMm u nepuojam. Kartapxeil. Apxelckas u
npotepo3oiickas dpbl. Ilameosolickas dspa W €€ TMEpHOIBI: KEMOPHUHCKUH,
OPAOBUKCKHH, CHITYPUHUCKHAM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so301ckas 3pa 1 €€ nepuoIbl: TPHACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickass »pa W €€ TMepuojAbl: MaJCOTCHOBBIM, HEOIC€HOBBIN,
aAHTPOIIOT€HOBBIN.

XapakTepucTuKa KiIMMaTa M TeO0JOTrMYecKux IporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTENIBHOTO W JKUBOTHOrO Mupa. Apomopdo3bl y pacTeHud u
KUBOTHBIX. [I0siBIIEHME, paciBET M BBIMUPAHKE TPy KUBBIX OPTaHU3MOB.

Cucrema OpraHM4YeCcKOro Mupa Kak OTpaxeHue dBoaonuu. OCHOBHBIE
CUCTEMATUYECKHE TPYNIIbI OPraHU3MOB.

DBOJIOLHMS YelIOBeKa. AHTPOIOJIOrUsl Kak Hayka. PazButue npeicTtaBieHU O
IIPOUCXOXKJICHUH YejoBeka. Meroasl H3ydeHus aHTponoreHesa. Cxonacrtsa H
pa3yIMyuus 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBrxymue cuiibl (pakropsl) aHTponorenesa. Hacienctsennast '3SMEHYMBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIIeCTBEHHBIH 00pa3 )XKU3HU, U3TOTOBJIECHUE OpYIUuN Tpyaa,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaAUMU U BETBH HBOJIFOLMU YEJIOBEKA: aBCTPAIONUTEKH, HemoBek
yMeIbli, YenoBek npsamMoxoasiui, YemoBek HeanaAepTanbCKui, YeloBeK pa3yMHBIN.
HaxoJiku uckonaeMbIX OCTaTKOB, BpEMs CYLIECTBOBaHUs, 00J1aCTh pacpOCTpaHEeHUs,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KHU3HU, OPYIUsl.



UYenoseueckue pacsl. OCHOBHBIE OOJBIIME PAchl: €BPONEOUIHAS (€Bpa3HiicKas),
HErpo-aBCTPAJIOU IHAS (3KBATOpUAJIbHAS), MOHTOJIOUHAS (a3UAaTCKO-aMEPUKAHCKAS).
YepTbl TPHUCTIOCOOJIEHHOCTH TMPEACTABUTENICH YEIOBEUECKHMX pac K YCIOBHUSIM
CyllleCcTBOBaHMs. ENMHCTBO YenoBedeckux pac. Kputuka pacuzma.

JleMoHCcTpanuu:

[Toptpersi: ®@. Penn, JI. Ilacrep, A. N. Onapun, C. Mwmuiep, I'. FOpu, Y.
JlapBuH.

Tabmuupt u cxembl: «Bo3nukHoBeHne ConHeuHOM cucteMbl», «Pa3Butue
opraHudeckoro  mupa», «PacturenpHas  kieTtka», <«KuBOTHasg  KIETKay,
«I[Ipokapuotnueckas kierka», «CoBpeMeHHass CHCTEMa OpPraHU4eCKOro MHpPay,
«CpaBHEHHE aHATOMUYECKHX 4YEPT CTPOEHHUS YEJIOBEKA M YEJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTMYECKUX HaXOAO0K MPEIKOB COBPEMEHHOTO
yelnoBeka», «/lpeBHenmme mmoan», «JpesHue mroam», «llepBble COBpeMEHHbIE
TOIW», «HenoBeYEeCKUE pachh».

O6opynoBaHue: MYJISKH «ITpoucxoxaeHue YEJIOBEKa» (6rocThI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HeaHAepTalblla, KPOMAHBOHIIA), CIENKUH WIH
M300paXeHUsI KaMEHHBIX OpYAHM TEepBOOBITHOTO uYeloBeKa (KaMHU-UYOIIIEPHI,
pyOmiIa, ckpebia), reoXpoHoaoruueckas Tadauia, KoJueKIus «PopMbl COXpaHHOCTH
MCKOMAEMBbIX JKUBOTHBIX U PACTEHUI.

JlaGopaTopHble U NpaKTHYeCKHe PadOThI:

[Ipaktnueckass padora Ne 1. «/3ydyeHue HCKOMAeMbIX OCTATKOB PACTEHHUN U
YKUBOTHBIX B KOJIJICKITUSX).

OKcKypeust «OBOJIIOLUS OPraHUYecKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WIN KPAaeBEIUECKUN My3eil).

Tema 3. Opranusmsl 4 OKpY:KawIas cpeaa.

DKoJiorusa Kak Hayka. 3aJadd M paslieibl SKOJOTUU. MeToJIbl 3KOJOTHUYECKHUX
UCCJIEI0BAHU. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUS OPraHW3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, IOYBEHHAs,
BHYTPUOpPraHU3MEHHas!.

Okonornueckue  ¢akropel. Krmaccudukamuss dKoIOrHYecKux  (HaKTOPOB:
abuotuyeckue, OUOTHYECKWE M aAHTPOIOreHHble. JleHcTBHE HKOJIOrMYEeCcKUX
(haKkTOpOB Ha OPraHU3MBI.

AOuoTnueckue (QakTopbl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONEpUOAU3M.
[Ipucnocobnennst  OpraHU3MOB K JIGUCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buonornueckue puTMmsl.

buotnyeckue daxtopbl. Buasl OMOTHYECKUX B3aMMOJICHCTBUIA: KOHKYPEHIIHS,
XHUIIHUYECTBO, CUMOMO3 Hu ero ¢opmbl. [lapazutuszm, koomepamus, MyTyalu3M,
KOMMEHCAJIM3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCANIU3M, HEHUTPaIU3M.



3HadueHne OWOTHUYECKUX B3aMMOJICUCTBHM i CYHIECTBOBAHWSA OPraHU3MOB B
MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE  XAPAKTEPUCTUKU  momyssinuu. OCHOBHBIE — ITOKa3aTenu
MOMYJISIMUU: YUCIEHHOCTh, IUJIOTHOCTb, POXIAEMOCTb, CMEPTHOCTb, MPUPOCT,
Murpanus. [[mHaMuka 4uCcI€HHOCTH MOMYJISIUUH U €€ PEeryJIsiusl.

JdemoHcTpanmu:

[Toptpetsi: A. 'ymbonbar, K. ®@. Pynbe, O. ['ekkens.

Tabmuubr u cxemsl: kapta «lIpupognsie 30HB 3emun», «Cpenpl oOUTaHUA
opranu3mMoBy», «®oronepuoausm», «llomynsamuu», «3aKOHOMEPHOCTH poOCTa
YUCJICHHOCTH oMUY UHDPY30puu-Ty Penbkny, «IlumieBpie nenm».

JlaGopaTopHble M NpaKTH4YeCKUe padoThI:

Jlabopatopnas padota Ne 3. «Mopdonornyeckue 0ocOOEHHOCTH PACTEHUH U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHnas padota Ne 4. «BnusHue cBeTta Ha POCT M Pa3BUTHE YEPEHKOB
KOJIEyCa».

[Ipaktuueckast padora Ne 2. «Iloacuér mIOTHOCTH MOMYJSUMNA pa3HBbIX BHUIOB

pacTEHHUIN».
Tema 4. Coo01IecTBa M YKOJOTHYeCKHe CUCTEMBI.
Coo0miecTBO opranu3mMoB — OwuoreHo3. CTpPYKTypbl OWOIIEHO3a: BHJIOBas,

MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Bwunbl-nomunantel. CBsizu B
OHOIIEHO3E.

DkoJyioruyeckre cucteMbl (dkocucTembl). lloHsiTue 00 »dKOcHCTEME U
ouoreoneHoze. @DyHKIMOHAIbHBIE KOMIIOHEHThl  3KOCHUCTEMBI:  MPOAYLICHTHI,
KOHCYMEHTBI, PeAyleHThl. KpyroBopoT BEIIECTB M MOTOK SHEPIUU B IKOCUCTEME.
Tpoduueckue (nuiieBsie) ypoBHH dKocucTeMbl. [IumeBbie nienu u cetu. OCHOBHbBIE
MOKa3aTeld »HKOCUCTEMBbI: OuomMacca, NPOAYKIHUA. IDKOJOTMUECKHE MHPAMMIbL:
OPOAYKIMU, YHUCIECHHOCTH, OuomMacchl. CBOHCTBA HKOCHUCTEM: YCTOWYUBOCTD,
caMmoperyJsinus, pazputrue. CyKieccusl.

[IpupoaHbIie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO WU
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpPONIOTEHHBIE 3KOCHUCTEMBI. ATrpOIKOCUCTEMBI. YpOosKOCUCTEMBL.
Bbuonornueckoe u x03HCTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznooOpaszue kak (akTop ycToMYMBOCTH dKocucteM. CoxpaHeHue
OMOJIOrMYECcKOro pa3HooOpa3us Ha 3eMIie.

Yuenue B. U. Bepnaackoro o Ouocdepe. 'paHurpl, coctaB u CTPYKTypa
ouochepnl. Kupoe BemectTBo u ero ¢yHkiuuu. OcobeHHOCTH Ouocdepnl Kak
rJI00aJIbHOM  3KOcHUCTEeMbl. J[MHaAMUYeckoe paBHOBecME UM oOpaTHas CBs3b B
ounocdepe.



KpyroBopoThl BemiecTB M OMOT€OXUMHUYECKHE ITUKIIBI 3JIEMEHTOB (yriepoja,
a30Ta). 30HATbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPOINOrEeHHbIE U3MEHEHUsI B Ouocdepe.
['11oGanbHBIE SKOJIOTMYECKHUE TPOOTIEMBI.

CocymectBoBaHue mpupobl U denoBedecTBa. CoxpaHeHue OmopasHoOOpazus
KaK OCHOBa YycroWuuBocTH Ouochepbl. OcCHOBa palMOHATIBLHOTO YIPABICHUS
MPUPOJHBIMU PECYpCaMU U MX HMCHOJIb30BaHHWE. JloCTHKeHUsT OMOJOTHHM W OXpaHa
MIPUPO/IBI.

JdemMoHcTpanmu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuier u cxemsl: «llumesbie nenu», «buoIEHO3: COCTaB M CTPYKTypay,
«IIpuponmubie coobmectBay, «llemn mnuTaHUs», «OKOJOTHYECKAs MHPAMUIAY,
«buocdepa u demoBek», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIECay», «IKOCHCTEMA
XBOMHOTO  Jiecan, «buoreHnos  Bomoéma»,  «ArporeHo3», «lIpuMepHbie
AHTPOINOTEHHBIE BO3JCHCTBUS HA MPUPOLY», «BakHENIINE UCTOYHUKYU 3arps3HCHUS
BO3JlyXa U TPYHTOBBIX BoA», «llouBa — BaxkHeHIIas COCTaBIAIOIIAs OUOCHEPH»,
«®DakTopsl Aerpagauuu nouBy», «IlapHukoBsiid 3pPexT», «DaKTOphl paJuOaKTUBHOTO
3arpsisHeHHst  Ouocdepsr», «OO0mas crpykrypa Ouocdeps», «Pacmnpoctpanenue
KU3HU B Ouocdepe», «O30HOBBIN 3kpaH Ouochepr», «KpyroBopor yriepoma B
onocheper», «KpyroBopot azora B mpupojie.

O6opynoBanne: MoJenb-anmuiuKaIus <« Tunudaple OMOLEHO3B», TepOapHid
«PactutenbHbie coobuiecTBay, Kosuiekiuu «buoneHos3y, «Bpeautenun BakHEHIIUX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», repOapuu M KOJUICKIIUU PACTEHUN U >KHUBOTHBIX,
MIPUHAJIEKAIIUE K PA3HBIM AKOJIOTMYECKUM TpyInaM onHoro Buna, KpacHas kHura
Poccuiickoit @eaepannn, n300pakeHHs] OXPAHSIEMBIX BUJIOB PACTEHUI U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA ITPOTPAMMBI 11O
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHLIEI'O
OBPA30BAHIA

Cormacho ®I'OC COO, ycraHaBauBaKlOTCS TpeOOBAHMS K pe3yJbTaTaM
OCBOCHHUS OOyYalOIMMHUCS TporpaMM CpeAaHero  oOmero  oOpa3oBaHMS:
JUYHOCTHBIM, METAPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType IHMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS Mpeamera «buomorus»
BBIJICTICHBI CIICYIONINE COCTABIIAIONINE: OCO3HAHUE OOYYAIOIIUMUCS POCCUHUCKOM
rpaXJaHCKON UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpEACICHUI0, HAIUYhe€ MOTHBAllMU K  OOy4YeHHIO  OHOJIOTHH,
IIEJICHANPABIICHHOS Pa3BUTHE BHYTPEHHUX YOSXKICHWN JWYHOCTH HAa OCHOBE
KITFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATUIIUNA Pa3BUTHS OHOJIOTUYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYAarOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JIEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMH, TPUCYLUIUMHU CHCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME SKOJOTMYECKOrO0 IPaBOCO3HAHUS,
CIIOCOOHOCTH CTABUTh IIEJIA U CTPOUTD KU3HEHHBIC TIIAHBI.

JInuHOCTHBIE pE3yNbTaThl OCBOEHHMS TpeaMeTa «bHOJIOTHsS» OCTUTAKTCS B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIBLHON JACSATEILHOCTH B COOTBETCTBUH C
TPAIUIIMOHHBIMU POCCUNCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMA B OOIIECTBE MpaBWIaMH W HOpMamu
MOBEJICHUSI YW CHOCOOCTBYIOT MpolleccaM CaMOIMO3HAHUS, CAaMOBOCIHUTAHUS H
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEW TO3MIMK JIMYHOCTH, MaTPUOTU3MA,
YBKEHHUS K 3aKOHY M MPABOMOPSIKY, YEJIOBEKY TpyJa U CTapUIEMY MOKOJEHHIO,
B3aMMHOI'0 YBaX€HUsS, OEPEKHOr0 OTHOIICHHS K KYJIbTYpHOMY HACIECIUIO U
TpaJUuLMsM MHOTOHAIMOHAIBHOTO Hapoja Poccuiickonn denepaunu, Opupoe u
OKPYIKaroIlIen Cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHS Yy4yeOHOro mnpenMera «buosaorus»
JIOJDKHBI OTPaXaTh TOTOBHOCTh M CITIOCOOHOCTh 0OYYaIOIMIMUXCSI PYKOBOJACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEHW TMO3UIUEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHICKOro OOIleCTBA, PACUIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA JEATEIBHOCTH B IMPOIECCE pEeAIM3alui OCHOBHBIX HApaBICHUN
BOCIUTATEJIbHOM JAEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIINH 00YUYaOIIET0Cs] KaK aKTUBHOTO H

OTBETCTBEHHOTO WJ€HA POCCUMCKOTO OOIIECTRA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON MAESATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHWN y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHE YUUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMHA IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTb K COTPYAHUYECTBY B TIPOLIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W UCCJIEAOBATEIbCKUX 3a/7ad, YBaXXUTEIbHOTO
OTHOILIGHHS K MHEHUIO OIMOHEHTOB MpHU OOCYXJACHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIEPKAHNUS,

TOTOBHOCTh K TYMAaHUTAPHOU U BOJOHTEPCKOM JESITEIILHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKON rpax JaHCKOU WJICHTUYHOCTH,
NaTpuoTU3Ma, YBaXKEHUS K CBOEMY HapOJy, UyBCTBa OTBETCTBEHHOCTH TEpe
PonuHou, ropmoctm 3a cBOM Kpad, CBOXO PomauHy, CBOM SA3BIK M KYJBTYpY,
MPOIIIOE U HACTOSIIEE MHOIOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K NMPUPOJHOMY HACIEIUIO U MaMSATHUKAM IPUPOJIbI,
JTOCTHXKEeHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IC;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHHCKAX YUYEHBIX B CTAHOBJICHHUE W
pa3BuTHE OWOJOTWMH, TOHWUMAaHUS 3HAYCHUS OWOJOTUU B TO3HAHWHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOI'0 00IIECTBa;

unelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKeHHIO M 3ammuTe OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;

3) IyXOBHO-HPaBCTBEHHOT0 BOCIUTAHMSA:

OCO3HaHMUE AYXOBHBIX IEHHOCTENW POCCUMCKOTO HAPOIA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JTHYECKOrO TOBEJCHUS;

CIIOCOOHOCTh OIICHMBATh CUTYyallMl0 U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHWE JMYHOIO BKJIaJa B TIOCTPOCHHE YCTOMYMBOIrO OyaylIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJIUTEIISIM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O IMPHUHATHUS LIEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUU C
TpaauiusaMu Hapo10B Poccuu;

4) 3¢TeTHYEeCKOT0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPYECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX OTHOIIEHUI;



MMOHMMAHHUE 3MOLIMOHAIIBHOTO BO3JECUCTBUS KUBOM IMPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAXKEHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHHE
MPOSBIISITh KAY€CTBA TBOPUECKOM TUUHOCTH;

5) ¢usuyeckoro BocnuTaHHsA, GOPMHPOBAHHUS KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1aroNoJyYus:

MOHMMAaHUE U pealn3alus 3J0pOBOro M 0Oe3omacHOro olpasza KU3HU
(3m0poBO€  TMUTaHHWE, COONIIOJIEHWE TUTMEHUYECKHMX TpaBWJI U HOPM,
cOAlaHCUPOBAHHBIM PEXUM 3aHIATHH M  OTAbIXa, peryjsapHas (dusndeckas
aKTUBHOCTbH), OEpEekKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DPM3UUECKOMY U NICUXUUYECKOMY 3/10POBBIO;

NMOHMMAHUE LEHHOCTH TNPaBUJ HHJIUBUAYAIbHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYaIUAX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHME MOCIEACTBUN W HENPHUSATHS BPEAHBIX MPHUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KYPEHHUS);

6) TPy 10BOT0 BOCIIUTAHHUSI:

TOTOBHOCTh K TpPYIy, OCO3HAHHE LIEHHOCTH MAacTepCTBa, TPYIOIIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJIOTHYECKOW M COLMAIBHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUITMUPOBATH, IJIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJIHATH TaKyIO JCSITEIIbHOCTD;

MHTEpEC K pa3InuHbIM cdepam npodhecCUOHANBHOU NeATEeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | Peau30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHHIO U €aMOOOpa3OBaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJIOTHYeCKOT0 BOCTIMTAHMSA:

HKOJIOTHYECKH 1€JeCO00pa3HOE OTHOIICHHE K NPHUPOAE KaK HCTOYHHUKY
YKU3HH Ha 3eMJle, OCHOBE €€ CyILeCTBOBAHMS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKOW KYJIbTYphI: TNPUOOPETEHHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM HX BO3MOXHBIX IOCIEACTBUM IS
OKPYIKaIOIIEH CPEIbI;

OCO3HaHME TJI00aIBHOTO XapakTepa JKOJIOTMUECKHX MpoOjeM M MmyTed ux
pellIeHNUS;

CIIOCOOHOCTh HMCIOJIB30BaTh IMPUOOpETaeMble MpPU H3YYEHUU OUOJIOTHHU
3HAHUS M YMEHHUS TMpPU PEUICHUH NpoOJeM, CBSA3AHHBIX C PalMOHAIBHBIM
MPUPOOINOIb30BaHNEM  (COONIOZICHUE  TpaBWJI  TOBEJACHUS B IPHUPOJE,
HalpaBJCHHbIX HA COXpPAaHEHUE PABHOBECUS B HSKOCHCTEMAaX, OXpaHy BHUJOB,
sKOcUcCTeM, Ouocdepsl);



AKTUBHOE  HEINPHUITUE JICUCTBUM, NPUHOCAIIMX Bpel  OKPYKAIOLIEH
MPUPOTHON cpefie, YMEHUE MPOTHO3UPOBATH HEOJIArOMPUATHBIE IKOJOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX JEUCTBUM U IIPEAOTBPALLATH UX;

HaJIMYue Pa3BUTOrO SKOJIOTMYECKOTO MBIIIJIEHUS, YKOJOTHUECKON KYJIbTYPHI,
OmbITa JIEATETbHOCTH 3KOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMH B MO3HABATEIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOMN
MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MIPAKTUYECKOMN EATEIbHOCTH 3KOJIOTHUYECKOU
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTI'0 MO3HAHUSI:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOM MPAKTHKW, OCHOBAHHOI'O Ha JHAJIOTE
KYJIBTYp, CHOCOOCTBYIOIIETO0 OCO3HAHUIO CBOETO MECTa B MOJUKYJIHTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W YUTATEIIbCKOW KYyJIbTYpPhl KakK CpPEACTBA
B3aUMOJECHUCTBUS MEXKY JIFOJIbMU U IMO3HAHUS MUPA;

NOHUMAaHUE ChHenupuKu OHOJOTUM KakK HAyKd, OCO3HaHUA €€ poJihd B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIILICHHS, CO3JaHUHU IIEJIOCTHOTO
MpeACTaBICHUS] 00 OKPYXalolleM MHpPE KaK O €JIMHCTBE NPHUPOJIbI, YEJIOBEKa U
oOIIecTBa, B TO3HAHWHM MPHUPOJHBIX 3aKOHOMEPHOCTEHW U pelIeHUU MpodiieM
COXpaHEHUS TPUPOIHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMH JUIsl COBPEMEHHOMN IMBUIM3AINU:
oOecrieyeHus: HOBOTO YpPOBHSI Pa3BUTHUSI MEIUIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pElIaThb PECypCHble MpoOJIeMbl  pa3BUTHUSA
YeJIOBEYECTBA, TIOMCKA MyTEeH BBIXO/A M3 TI00aTBHBIX YKOJIOTHICCKUX TPOOIEM H
o0OecrieuyeHus1  mepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIHLHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECypcoB M (OPMHPOBAHHIO HOBBIX CTaHIApTOB
YKU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OHMOJIOTMYECKMX 3HAHUN B LEIAX
MOBBIMICHUS OOIIEH KYyJIbTYpbl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW T'PAMOTHOCTH OOydYaromuxcs, GopMupyemon
MIPU U3YUYEHUU OUOJIOTUH;

MMOHUMAHHE CYIIHOCTH METOJOB MO3HAHUSI, UCHOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIIOJB30BaTh IOJIydaeMble 3HaHWS [JIs1 aHajdu3a u
OOBSCHEHUS SIBICHUI OKPYKAIOIIETO0 MUpa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHUE JeNiaTh OOOCHOBAHHBIC 3aKIIFOUCHHsSI HAa OCHOBE HAy4YHBIX (DAKTOB U
MMEIOUIMXCS JAHHBIX C LEJIbIO MOJTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHUE LEHHOCTH HAYYHOW MESATEIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
MMPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh UHINBUIYAIBHO U B TPYIIIE;



FOTOBHOCTh M  CIOCOOHOCTH K  HENpPEepPhIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHWA TIO OWOJOTUU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATDHI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHHS ydeOHoro mpenmera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUSI O0YydYaIOIIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIEHAYYHbIE MOHATHUSA, OTPaXKaIOIINE
IIEJIOCTHOCTh HAyYHOM KapTUHBI MHpa M CHeNU(PUKY METOJOB ITO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHUs, SIBJIEHUE, MPOILECC,
CUCTeMa, Hay4yHbIi (akT, MPUHIMUII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCle/IOBaHMEe,  HAONIOJICHHE,  U3MEpEHHEe, OKCHEPUMEHT U  JIPYTux),
YHUBEpCalbHble Yy4yeOHbIE JEUCTBUS (ITO3HABATENIbHbIE, KOMMYHHUKATUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIme dbopmupoBaHue byHKIIMOHATBHOM
TPAaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMM OOYyYaloluXcs, CIIOCOOHOCTh
00y4aromuXxcs HCIIOJIb30BATh OCBOCHHBIE MEXTUCIUTITMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHWS W YHHUBEpPCAIbHbIE y4eOHBIE JCHCTBHS B
MO03HABATEIILHON M COIMATLHOM MPaKTHKE.

MeTanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHETO OOIIeTro
o0pa30BaHus OJKHBI OTPaXKaTh:

OBaanenue YHHBEPCAIbHBIMU yueOHBIMU NM03HABATEJIbHBIMH
AEUCTBUSAMM:

1) 6a30BbI€ JIOTHYECKHE A CTBUS:

CaMOCTOATETLHO  (OPMYJIMpPOBAaTH W aKTyalW3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHHHM 3HAHUM MPUEMBI JIOTUYECKOTO MHBIIIJICHUS
(ananu3a, cuHTE3a, CpaBHEHUS, Ki1acCupUKaIUK, 0000IIEHNS), PACKPHIBATH CMBICI
OMOJOTUYECKUX TIOHATHH (BBIACIATh WX XapaKTEepHbIC MPHU3HAKH, YCTaHABIUBATH
CBSI3M C JIPYTUMHU TTOHSATHSIMH);

OTIPENeNIATh 1EIU JEeATEIbHOCTH, 3aJaBas TapamMeTpbl U KPUTEPUH UX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTH C TTIOCTABICHHBIMU LIETISIMU;

HCIIOJIb30BaTh OMOJIOTUYECKUE TIOHATHS NI OOBSICHEHHS (DaKTOB U SIBICHUM
KHUBOU TIPUPOJIBI;

CTPOUTH JIOTMYECKHE pacCyKIeHUs (MHIyKTUBHBIC, EAyKTUBHBIC, IIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PACCMATPUBACMBIX
SBIICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKIIOUCHUS;

NPUMECHSTh CXEMHO-MOJICIIbHEIC cpeacTBa  JUIA NIPeICTaBICHUS
CYIIIECTBEHHBIX CBS3CH W OTHOIICHWU B M3y4aeMBIX OMOJIOTHUECKHX OOBEKTaX, a



TaKKe  NPOTHBOPEYMM  pa3HOro  pojia,  BBIABIEHHBIX B pa3IMYHbBIX
UH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IJIaH PEHICHUS MPOOJEeMbl ¢ YYETOM aHaau3a UMEIOLIUXCS
MaTepuaIbHbIX U HEMaTEepUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B JIESTEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OTICHUBATh PUCKH TIOCIIEICTBUN ACSITETLHOCTH;

KOOP/JIMHUPOBaTb M  BBIIOJHATH pabOTy B  YCJIOBUSAX  PEalIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIJICHUE MTPH PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 06a30BbIe UCCJIEI0BATEILCKIE NeHCTBUS:

BJIAJ€Th HABBIKAMH y4€OHO-UCCIIEIOBATENBCKON U MPOEKTHOM JIE€ATEIbHOCTH,
HAaBBIKAMH  pasperieHus: MpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY MTOMCKY METO/IOB PELIEHUS IPAaKTUUECKUX 3a7a4, IPUMEHEHHUIO
pa3IMYHBIX METOJIOB O3HAHUS;

UCIIOJIb30BaTh pa3jMyYHble BUABI JEATEIBHOCTH IO IOJYYEHHIO HOBOIO
3HAHUWs, €r0 WHTEpIpEeTalud, MPeoOpa3OBaHUI0O M TPUMEHEHHUI0 B Y4YeOHBIX
CUTYyaIUsiX, B TOM YHUCJIC TP CO3JaHUH YUEOHBIX U COIUATBHBIX TPOCKTOB;

(GbopMUpOBaTh HAYUHBIM TUI MBILIUICHUS, BIaIeTh HAYYHOU TEPMHUHOIOTHEMH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBbIE 3aJaul B 00pa3oBaTEIbHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYalUsIX;

BBISIBJISITh IPUYMHHO-CIICJICTBEHHBIE CBS3M W aKTyalIM3UpOBaTh 3ajady,
BBIIBUTATh TUNOTE3y €€ pEelICHHUs, HAXOAUTh apryMEHTHI ISl JJOKa3aTeIbCTBA
CBOMX YTBEp)KJICHUH, 3a7aBaTh apaMeTpbl U KPUTEPUU PELLICHUS;

aHaJIM3UpOBaTh IOJYYEHHbIE B XOJE pEUICHHs 3aJaud pPe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3WPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OILIGHKY HOBBIM CHUTYyallUsM, OLCHUBaTh MPHOOPETEHHBIA OIBIT;

OCYULIECTBJIATh LEJICHANPABIECHHBII MOUCK NEPEHOCa CPEACTB M CIOCOO0B
NecTBYS B IPO(ECCUOHATIBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATENIbHYIO U MPAKTUYECKYIO 00JacTu
KHU3HEICATEIIEHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTell;

BBIIBUTaTh HOBBIE MJIEH, NPEAJAraTb OPUTMHAIbHBIC MOAXOMAbI U PEIICHHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOIMYCKAIOIIKE albTEPHATUBHBIC PELICHUS.

3) padora ¢ uadopmMamueii:

OpPUEHTUPOBATHCS B PA3IMUYHBIX UCTOYHHKAX MH(pOpMALUU (TEKCTE Yy4eOHOro
nocoOusi, HAYYHO-TIOMYJISIPHOM JUTEpaType, OHOJOTMYECKHX CIIOBApSAX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHBIX, B HTepHeTe), aHAIM3UPOBATH



UH(OPMAIUIO PA3TMYHBIX BUJIOB U (DOPM MpEACTaBICHUS, KPUTUUECKH OIICHUBATH
e€ I0OCTOBEPHOCTh M HETIPOTUBOPEUNBOCTb;

GbopMyITUPOBATh 3aMPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE U
otOope Omosornyeckor MHGOPMAITMH, HEOOXOAMMOM ISl BBHIIOTHEHUS YUEOHBIX
3ajady;

pUOOpETaTh OIBIT HMCIHOJb30BaHUS WH(OPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUI, COBEPIICHCTBOBATH KYJbTYPY aKTUBHOI'O UCIIOIb30BAHUS PA3ITMUHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOATENTLHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMY  NPEACTABICHUS
ounonornyeckont uHdopmaiuu (cxembl, TpaduKku, AUArpaMMbl, TaOIHUIIbI, PUCYHKH
" IpyToe);

UCTIONB30BaTh HAYYHBIM SI3bIK B KayecTBE CpeACTBAa Npu pabore cC
Ononornyeckod HMHQPOpMALME: MPUMEHATh XUMHUYECKHE, (PU3HUECKHE U
MaTeMaTU4YeCKUe 3HAKU U CHUMBOJBI, (popmyibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAcloO3HaBaHWSA W 3aWATHl  WH(OpMaIuy,
nH(OPMAITMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OBiaseHue yHUBePCAIbHBIMIA KOMMYHUKATHBHBIMU 1€ CTBUSIMM

1) o0menue:

OCYIIECTBIISATH KOMMYHHUKAIIMK BO BCEX cepax KU3HH, aKTUBHO YUaCTBOBAThH
B JINAJIOTe WJIM TUCKYCCHH MO CYIIECTBY 00CYykIaeMoil TeMbl (YMEHHE 3a/1aBaThb
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIBHO BBITTOJHCHUS MpeIaracMou
3a/lay, YIYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3MUIIUN JPYTUX YYACTHUKOB
JIAaJIora Uin JUCKYCCHUH);

pacrmo3HaBaTh HeBEpOaNbHBIE CpPEICTBAa OOIIEHHUS, TOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYATh KOH(PIMKTHI K BECTH IIEPETOBOPHI;

BIAJICTh PA3JIUYHBIMUA CIIOCOOAMHU OOIIEHUS W B3aMMOJICUCTBUS, TOHUMATh
HAMEPEHUS IPYTUX JIIOJIeH, MPOSBIISATh YBAXKHUTEIHHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU Popme hopMyIupoBaTh CBOM BO3PAKEHUS,;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HMCIOJIh30BaHUEM
S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAsl 1eATeJIbHOCTD:

MOHUMAaTh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYAJTbHON
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS MPH PEIICHUH YIeOHOH 3a1aum;

BEIOWPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHI C y4E€TOM OOIMHUX
MHTEPECOB M BO3MOXXHOCTEH Ka)/I0T0 WieHa KOJIICKTHBA;



IIPUHUMATh  LEJIM COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJMHHUPOBATh JICMCTBUS IO €€ JOCTHMIKEHUIO: COCTAaBJISITH IUJIaH JCHCTBUH,
pacnpenensTh poiau ¢ YY4ETOM MHEHHMM YYaCTHHUKOB, OOCYXIaTh pE3yIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAaue€CTBO CBOErO BKJAJa W KaXJOr0 YYaCTHUKA KOMaH[bl B
OOIIUI pe3yJIbTaT MO pa3padOTaHHBIM KPUTEPUSIM;

MpeajaraTb HOBBIE NPOEKTHI, OLUECHUBATH MAEU C TMO3ULIHWH HOBU3HBI,
OPUTMHAJILHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATErMYECKOE TIOBEJECHHUE B PAa3IUYHBIX
CUTYaIUsX, MIPOSIBISATh TBOPUYECTBO U BOOOpakeHHE, ObITh HMHUIIUATHUBHBIM.

OBJ1aieHHe YHUBEPCAJIbHBIMY PEryJISTUBHBIMU IEHCTBUSIMH:

1) camoopraHu3zanusi:

WCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS [UUIS BBIABJICHHS TPoOOJIeM U HX
pELICHUS B )KM3HEHHBIX U YYEOHBIX CUTYalUsX;

BHIOMpaTh Ha OCHOBE OHOJIOTHYECKUX 3HAHUW IIEJIEBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JICHMCTBUSIX M MOCTYNKax IO OTHOIICHUIO K >KUBOW MPHUPOJE,
CBOEMY 3/IOPOBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYUIECTBJISITH IMO3HABATEIBHYIO JESATEIBHOCTD, BBIABISATH
poOIeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEeIbHON
JEITEIBHOCTH U YKU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJIbHO  COCTaBJISITh IUIAH pEHICHUs MPOoOJeMbl C  y4ETOM
MMEIOITUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUTCHUH;

JIaBaTh OLICHKY HOBBIM CUTYaLIHSIM;

pacHMpATh paMKi y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUMH;

JIeIaTh OCO3HAHHBIN BBIOOD, ApIYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;,

CrIocoOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW DPYIUIUU B
pa3HBIX O00JIACTSIX 3HAHMM, IMOCTOSIHHO TMOBBIINIATH CBOW 00pa30BATENbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OILICHKY HOBBIM CHUTYAIlUM, BHOCUTb KOPPEKTUBBI B JI€SITEIBLHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM;

BIAJCTh HABBIKAMHM  TO3HABATENHbHON  pedJeKCUM KaK  OCO3HAHUS
COBEpIIAEMBIX JEHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJIb30BaTh MPUEMBI pPedIeKCUU NIl OLIEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PELICHHUS;

YMETh OILICHMBaTh PUCKM M CBOEBPEMEHHO NPUHHUMATHh PELICHHUS MO HX
CHUKEHMUIO;



IIPUHUMATh MOTHUBBI M apryMEHTbl JPYITMX [PU AaHAJIU3€ pPe3yJIbTaTOB
JEATEIIbHOCTH;

3) npuHsATHE CeOST U APYTHX:

MPUHUMATH ce0sl, MOHUMAasi CBOM HEJJOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHThl APYrMX NpU aHAJIU3E€ PE3yIbTaTOB
JIEATEIIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JIPYTUX HA OIIHOKHY;

Pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C TTO3ULIMH JIPYTOr0 YEIOBEKA.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTaThl ocBoeHUsi mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOYAIOT crienuduueckue ais yueoHoro npeameta «buomorus»
Hay4HbIE 3HAHUSI, YMEHHUS U CIIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPIPETALNU U
peoOpa3oBaHUI0 3HAHWM, BUIBI JACSITEIBHOCTH IO MOJIYYECHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B Pa3UYHBIX y4EOHBIX CUTYaIHMsIX, a TaKXKE B PEATbHBIX
JKU3HEHHBIX CUTYyaIlusiX, CBA3aHHBIX C Owonorueid. B mporpamme mpeameTHbie
pe3yNbTaThl MPEACTABIICHBI IO F0J1aM 00yUYEHUS.

[IpenmeTHBIC pe3ynbTaThl OCBOCHHS y4ueOHOTO mpeamera «buomorus» ¢ 10
Kjlacce MOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUA O MECTE W POJU OMOJOTHUU B CUCTEME HAYYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUHM COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KapTHHBI MHpPa M HAYYHOTO MHPOBO33PEHHs, O BKIIAJ€ POCCHUHCKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa IS PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPBIBATh COJEpPKAHUE OWOJOTHYECKUX TEPMUHOB W TOHSTHH:
KU3Hb, KJIETKA, OpraHu3M, MeTaboiau3Mm (0OMEH BEHIECTB U MPEBpaIllCHHE
SHEPIUM), TOMEOoCcTa3 (CaMOpEryJisilivs), YPOBHEBAsI OpraHU3alusl JKUBbIX CHUCTEM,
CaMOBOCTIPOU3BEICHHE (PEIIPOIYKIIHS ), HACIEICTBEHHOCTh, M3MEHUHUBOCTh, POCT U
pa3BUTHE;

yMEHUE W3JIaraTh OWOJIOTMYECKHE Teopur (KJIETOYHAs, XPOMOCOMHas,
MyTaIlMOHHAS, IIEHTpaJbHAs JOTMa MOJCKYJsIpHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u yuenust (0 eHTpax MHOTo0Opa3usi u
MIPOUCXOXKJICHUS KyJIbTypHbIX pactenuit H. M. BaBunosa), onpenensite rpaHuilbl
WX MPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BJIAJIETh METOJIaMHU HAyYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOJCHUE U
ONHMCAHKUE YKUBBIX CHUCTEM, MPOLIECCOB U SIBJICHUM, OpraHMU3aIus U MPOBEICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTAa,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEIYEMbIMU BEIMYMHAMHU, OOBSICHEHUE TOITYUYECHHBIX



pE3yIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TOHSTHH, TEOpPUHA M 3aKOHOB, YMEHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TTOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIJICIATh CYIIECTBEHHBIC TIPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT H
DYKapHOT, OJHOKJIECTOYHBIX W MHOTOKJIETOYHBIX OpPTraHW3MOB, OCOOCHHOCTHU
MPOLIECCOB: OOMEHA BEIECTB M MPEBPAILECHUS dHEPIHUU B KIeTKe, (OTOCHUHTE3A,
IUTACTUYECKOTO M DHEPreTHUECKOro OOMEHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIbHOIO Ppa3BUTUS  OpraHU3Ma
(oHTOTEHE3);

yMEHUE TPUMEHATHh TOJyYCHHBIC 3HAHUS 1T OOBSICHEHHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUW, Il MPUHATHUS NPAKTUYECKUX PEIICHUN B ITOBCEIHEBHOM
KU3HU C LeNpl0 obecreyeHus: 0e30MacHOCTH CBOETO 370pPOBbS U 3J0POBBS
OKPY>KaIOIIUX JIOACH, COOMIOIEHUSI HOPM IPaMOTHOTO TIOBEJICHHUSI B OKpPY KaroIIen
OPUPOTHON cpene, TMOHMMAaHUE HEOOXOAWMOCTH WCIOJB30BaHUS JOCTHKCHHN
COBpEMEHHOMU ouonoruu W OMOTEXHOJNIOTHIA  JJIT  PAIMOHAJIBLHOTO
MPUPOIOTIONB30BAHUS;

yMEHHE pemaTh »JJEMEHTapHbIe TEHETHYECKHe 3aJayd Ha MOHO- U
TUTUOPUIHOE CKpEIIMBaHME, CIEIJICHHOE HACIeA0BaHNUE, COCTABIATH CXEMBI
MOHOTUOPHIHOTO CKPEIIMBAHUS ISl MPEACKA3aHMsI HACICIOBAHMS TMPHU3HAKOB Y
OpPTraHU3MOB;

YMEHHUE BBIMOJHATH JIa0OpAaTOpPHBIE M MPAKTHUYECKHE padoThl, COOII0NAThH
npaBuiia Mpy padboTe ¢ yueOHBIM U TaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHHUE KPUTHYECKH OICHWBATh W HMHTEPIPETUPOBATh HH(OpMAIUIO
OMOJIOTMYECKOTO  CO/AEpIKAHMS, BKJIIOYAIONIYI0 TICEBJOHAYYHBbIC 3HAHHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MHGMOPMAIINH, HAYYHO-TIOMYJIIPHBIC
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIICIOBAHUNA B OHOJIOTHH,
MeAHUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE IMHCHMEHHBIE M YCTHBIE COOOIICHMUS,
00001mas 6uosoTHUecKyr0 HHGOPMAIUIO U3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO
MCIOJIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHble pe3ynbTaThl OCBOEHUsS yueOHoro npeamera «buonorus» ¢ 11
K1acce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE M POJH OMOJIOTUU B CHCTEME HAYYHOTO
3HaHMS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKIIAJE POCCHHCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIMOHAIHHON
I'PaMOTHOCTH Y€JIOBEKa ISl PEIICHUS KU3HEHHBIX 3a71a4;

YMEHUE PACKpPBIBATh COJCpKAHUE OWOJIOTHYECKUX TEPMHUHOB M TOHSATHM:
BUJI, TIOMYJIANMS, TCHOMOH/I, IBOJIIOIMS, JBMKYIINAE CHIBI ((haKTOPBI) IBOJIOINH,
MPUCTIOCOOJICHHOCTh OPraHU3MOB, BUI000pa30BaHUE, IKOJOTHYECKUE (AKTOPBI,



HPKOCUCTEMA, TMPOAYLEHTH, KOHCYMEHTBHI, PEAYLEHTbI, LeNU MUTaAHUu,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos3, onocdepa;

yMEHHE u3JaraTh OHOJOTHYECKHEe TEOpHH (IBOJIONMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs OHBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimieBoro cxonactea K. M. bapa, depenoBaHusi riaBHBIX HampaBiIeHUA U
nyTteit sBomonuu A. H. CeepiioBa, yueHusi o o6uocdepe B. N. Bepuanckoro),
OTIPENEINISITh TPAHUIBI X TPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

yMEHHE BJIaJIeTh METOIaMH HayYHOTO TIO3HAHMS B OMONIOTUU: HAOIIOACHHUE U
OTMCAHWE JKUBBIX CHCTEM, MPOIIECCOB W SIBICHWUH, OpPraHHW3allds W TPOBEICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIIBMKEHHUE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HCCIEIyEMbIMH BEJIMUYMHAMU, OOBICHEHHE IOJYUYEHHBIX
pE3yIbTaTOB, WCIOJIB30BAaHHBIX HAYYHBIX MOHSATHH, TEOPHA W 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TOJTYYCHHBIX PE3yJIbTATOB;

YMEHUE BBIICNATH CYIICCTBEHHBIE TPU3HAKA CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHUJIOB, TMOMYJSIUN, MPOIYIEHTOB, KOHCYMEHTOB, pEIYyIICHTOB,
OMOTEOIICHO30B W  JKOCHUCTEM, OCOOEHHOCTH TIPOIIECCOB: HACIICACTBEHHOU
M3MEHYUBOCTU, €CTECTBEHHOI0 OTOOpa, BUA000pa30BaHUS, MPUCIOCOOJIEHHOCTH
OpPraHU3MOB, JEUCTBHUS DKOJOTUYECKUX (PAKTOPOB HA OPTaHU3MBI, TEpPeHOCa
BCIIECTB W TIOTOKA DHEPTMH B DJKOCHCTEMAaX, AHTPOIOTCHHBIX W3MEHCHUU B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYTrOBOPOTa BEIIECTB M OMOT€OXMMHYECKUX
IIUKJIOB B Onocdepe;

yMEHUE MPUMCHSATH TOJYyYCHHBIC 3HAHUS ISl OOBSICHEHHS OMOJOTHYECKHX
IIPOLIECCOB W SIBJICHWM, JUIS NPUHATHS NPAKTUYECKUX PEIICHWM B MOBCEIHEBHOU
KHU3HU C IeJplo obOecrieyeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3/10pPOBbA
OKPY>KaIOIIUX JIFOJIEH, COOI0/IEHUS HOPM IPaMOTHOTO TIOBEICHHSI B OKpYKaromen
IPUPOTHON cpene, TMOHWMaHUE HEOOXOAWMOCTH WCIOJIb30BaHUS JIOCTH)KCHUN
COBPEMEHHOW OMOJIOTUH 7Sl palliOHATIBHOTO MPUPOIOTIONH30BAHHS;

yMEHHUE pelaTh dJIEMEHTApHbIC OMOJIOTUUYECKHE 3a/1aud, COCTABISATh CXEMbI
NepeHoca BEIIeCTB U SHEPTUH B dKOcHCTeMaXx (I[ENMU MUTaHus );

yYMEHHE BBITIOIHATH J1a00OpaTOpHbIE W MpakTUYecKhue paboThl, COOIIOIATH
npaBuiia Mpy padboTe ¢ yueOHBIM U J1aOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHHUE KPUTHYECKH OICHWBATh W HMHTEPIPETUPOBATh HH(OpPMAIUIO
OMOJIOTMYECKOTO  CO/AEpIKAHMS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIC 3HAHHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(POPMAIINH, HAYYHO-TIOMYJISPHBIC
MaTepuaibl),  paccMaTpuBaTh  TJ00aTbHBIE  JKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIICHMUS,
00001mas 6MoIOTHYECKYI0 HH(POPMAIMIO M3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO
MCIOJIb30BATh MOHATUITHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Konu4yecTBo yacos DJIEKTPOHHBIE
HaumenoBaHue pa3iejioB U TeM uudpoBbIie
Ne o/m P Kontposabubie | IIpakruyeckue (1ucpp )
NMPOrpaMMbI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
bub6nmoreka [JOK
1 buornorus kax Hayka 2 05 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
2 JKuBbIe cHCTEMBI M MX OpraHu3anus 1 https://m.edsoo.ru/7f41c292
. bubmuoreka [IOK
3 XHUMHYECKUH COCTaB H CTPOCHHE KIICTKH 8 1 https://m.edsoo.ru/7f41c292
bubmuoreka [IOK
4 IKHSHEASATEILHOCTS KISTKR 6 https://m.edsoo.ru/7f41c292
Pa3smMHOXeHMe 1 MHAWBHUIyaIbHOE PA3BUTHE bubmuorexa [IOK
5 5 1
OpraHru3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTh U U3MEHUYHBOCTD 8 15 bubnmorexa [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmoreka [IOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
8 " 1 1
TOTOBO® HOBTOPEHHE https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

Kosaun4yecTBo yacoB DJIeKTPOHHBbIE
HanMeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne i/ P Konrtpoabnbie  IIpakTuyeckue (uhp )
MPOrpaMMbI Bcero odpa3oBaTebHbIE
padoTbI padoTbI
pecypchl
bu6mmoreka [JOK
! IBOIONHOHHAS OHOOTHA d . https://m.edsoo.ru/7f41cc74
Bo3HuKHOBEHME U Pa3BUTHUE KU3HU HA bub6nuoreka LIOK
2 9 0.5
3emuiie https://m.edsoo.ru/7f41cc74
bu6mmorexa [JOK
1
3 Opranu3Mbl U OKpYKaroIIas cpeaa 5 https://m.edsoo.ru/7f41cc74
bu6mmorexa [JOK
4 Coo00111eCTBa U DKOJIOTUYECKHE CUCTEMBI 9 httos://m.edsoo.ru/7fA1ccT4
bu6mmoreka [JOK
n 2 1
> TOTOBOE TOBTOpEHHE https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 1 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC
KonnuyecTBo yacos JJIEKTPOHHBIE
Ne uugpoBbie
Tema ypoka Kontpoabusie | IlpakTuyeckue Aara u3yenns bp
n/n Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypcsbl
bubmuoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTtoabl mO3HAaHUA KUBOU
npupobl. [Ipakruueckas padora
Ne 1 «Mcrnonp3oBanue bubmuoreka [IOK
2 1 0.5
Pa3IMYHBIX METOA0B IIpU https://m.edso0.ru/863e6122
W3YYEHUU OMOIOTUYECKUX
00BEKTOBY
buonorunyeckue cucTeMsl, bubmuoteka [IOK
3 1
MPOLECCHl U UX U3YUYCHHE https://m.edso0.ru/863e6564
4 XHWMHYECKUH COCTaB KJIETKHU. 1 bubnuoreka [IOK
Bopa u muHepanbHbIe COMU https://m.edso0.ru/863e674e
5 benku. CoctaB u cTpoeHue 1 bubnnorexa [IOK
0enKoB https://m.edsoo.ru/863e6b72
5 depMeHThl — OUOJIOTHYECKUE 1 bu6numoreka [IOK
KaTaJIn3aTOpPHI. https://m.edso0.ru/863e6b72
7 VraeBonsl. JInnmuael 1 bubmmoreka [IOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

https://m.edso0.ru/863e6870

bu6mmoreka [JOK
8 Hyknienrobie kuciotst. ATO https://m.edso00.ru/863e6d5¢
9 Hcropus u METOBI U3YYECHUS bubnnorexa [IOK
kietku. Knetounas teopus https://m.edso0.ru/863e6e88
10 KiteTka kak 1ienoctHast >KnuBas
cucremMa
CTtpoeHue 3yKapruOTHIECKO Bubmrorexa IJOK
11 P 8 yKap https://m.edso0.ru/863e6ff0
KICTKH. https://m.eds00.ru/863e716c
12 OOMeH BelecTB UIu bubnuoreka [IOK
MeTa00IN3M https://m.eds00.ru/863e766¢
13 dorocuHTEe3. XEMOCHHTES bubmorexa [OK

https://m.edso0.ru/863e7c98



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98

bubmuoreka [IOK

14 JHepreTieckiit oOmeH https://m.edsoo.ru/863e7aae
JKn3HeHHBIN TUKIT KISTKH.

Henenune kiaeTku. MuTo3.

15 Jlaboparopnas pabora Ne 2 05 bubnuoreka [IOK
«Ha0mroreHre MUTO3a B KIIETKAX ' https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MHKpOIIpernapaTax»

16 buocunres 6enka. Peakius bu6mmorexa [JOK
MaTpU4YHOI'0 CUHTE3a https://m.edso0.ru/863e796e

17 Tpaucusius — 6uocuHTe3 bubnnorexa [IOK
Oenka https://m.edso0.ru/863e796e

18 Hexnerounsie hopMbI )KU3HU — bu6mmoreka LIOK
BUPYCHI https://m.eds00.ru/863e7540

bubnuoreka [JOK
®opMBbl pa3MHOKEHUS

19 https://m.edso0.ru/863e81b6
OPTarisvon https://m.edso0.ru/863e831e

. bubnuoreka [IOK
20 M
eHos https://m.edsoo.ru/863e7f4a
O6pa3zoBaHue U pa3BUTHE
bu6mmorexa [JOK
21 ITOJIOBBIX KJICTOK.

OmnoaoTBOpeHHE.

https://m.edsoo0.ru/863e81b6



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

I/IHI[I/IBI/II[yaJ'IBHOG Pa3BUTHC

bu6mmorexa [JOK

22
OpPraHU3MOB https://m.eds00.ru/863e8436
I'enetnka — Hayka o
23 HACJIEACTBEHHOCTHU U Bubmiorexa LOK
a https://m.edso0.ru/863e86f2
U3MEHYHUBOCTHU
3aKOHOMEPHOCTH HACIICIOBAHHUS
24 OpU3HAKOB. MOHOTUOpUIHOE Bubmorexa HOK
p ' pHA https://m.eds00.ru/863e8878
CKpelIBaHNe
UruOpUIHOE CKPEIBAHYE.
25 ?aKOH iejam&cmfo:; bubnnorexa [IOK
https://m.edso0.ru/863e89a4
HACJICIOBaHMS IPU3HAKOB
CueruieHHOE HACIEI0BAHUE
npu3HaKoB. JJaboparopHast
abora Ne 3 «3yueHue
26 pes JIbTATOB MOHy;rH6 WIHOTO U 0.5 bubnnorexa [JOK
pesy pH ' https://m.eds00.ru/863e8c60
JUTAOPHUTHOTO CKPEIMBAHUS Y
Ipo30(HIIBI Ha TOTOBBIX
MUKpOIIperiapaTax»
I'enetuka nmona. HacienoBanue
27 IIPU3HAKOB, CLEIUIEHHBIX C bubmorexa HOK
p » Il https://m.eds00.ru/863e8c60
[1OJIOM
3meHnunBoOCTE.
Hewnaciencreennas
M3MEHYUBOCTH. JJabopaTtopHast
08 pabota Ne 4. U3yuenue 05 bubmuorexa [IOK

MOIU(PHUKALUOHHON
W3MEHYUBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO Psiia U
BAPUALIMOHHON KPUBOW»

https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

bubmuoreka [IOK

29 HacnencrBenHas U3MEHUYUBOCTE. 1 httos://m.edsoo.ru/863e8efe
bubmuoreka [IOK
30 T'enernia venonexa ! https://m.eds00.ru/863e8d78
I'omoBas koHTpOIBHAS paboTa/
31 Bcepoccuiickas npoBepouHas 1
pabora
bubnuoreka [JOK
32 Ceneiia kai HayKa u Ipouece 1 https://m.edsoo.ru/863e9214
MeTobI 1 JOCTHKEHUS
33 CENEKIINH PaCTEeHUN U 1 bubmorexa LIOK
HHI P https://m.eds00.ru/863e9214
YKMBOTHBIX
34 buotexHoorus kak oTpacib 1 bubnuoreka [IOK
MPOU3BOJICTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB IT1O 34

I[TPOTPAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoimnyecTBo yacos DJIeKTPOHHBbIE
Ne nudppoBLIe
Tema ypoxa Kontpoabnbie | Ilpaktnueckmue Aata usysenus op
n/m Bcero odpa3oBaTebHbIE
padoThbI padoTbI pecypesI

1 OBOJIIOLHA U METOJIBI €€ 1 bu6mmnoreka [JOK
W3y4YEeHUS https://m.edsoo.ru/863ea20e

5 Wcropus pazButus 1 bubnnoreka [IOK
MpeaCTaBICHUN 00 IBOTIOIUH https://m.edso0.ru/863e9570

bu6mmoreka [JOK

3 Miipossomiows L https://m.edso0.ru/863e9cle
[Momynsaums kak
3JIEeMEHTapHAsI €IMHULIA BUJIA
u ’BooIuu. JlaboparopHas

Bbubnuorexa [JOK

4 pabdora Ne 1 «CpaBHeHue 1 0.5 httos://m.edsoo.ru/863699¢6
BHJIOB 110 T '
MOp(hOTIOTHIECKOMY
KPUTEPHIO»

Jpimicymtie Ciel BuGnuorexa LIOK

5 (3nemeHTapHbIe (haKTOPHI) 1 https://m.edsoo0.ru/863e9da4
SBOJTIOLIH T '

6 EcTecTBenHsIit 0TOOp U €T0 1 bubnuoteka [IOK
(bopMsI https://m.eds00.ru/863e9ed0
Pe3ynbTatel 3BOMIOIUN:

NPUCTIOCOOTIEHHOCTD
7 OpraHU3MOB H 1 0.5 bubmmorexa [IOK
P ' https://m.edsoo.ru/863e9fde
BU000pa3oBaHueE.
JlaGopatopHas paboTa Ne 2



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

«Omnwucanue
PUCTIOCOOTICHHOCTH
opraHusma 4 e€
OTHOCHUTEIIBHOTO XapaKTepa

YCJIOBCKA

Hanpasnenns u nytu bubnnoreka [IOK
8
MaKpO3BOJIIOLNN https://m.edsoo0.ru/863e9cle
bu6mmorexa [JOK
o Heobpatimocts spomiowH https://m.edso0.ru/863ebd16
Wcropus xxu3nu Ha 3emiie u bubnuoreka I[IOK
10 R
METOABI €€ N3YUEHUS https://m.edso0.ru/863ebd16
1 I'unoTe3bl npoucxoxaeHus bubnuoreka LIOK
YKU3HU Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazBuTue xu3Hu Ha 3emiie 1o bubnuoteka [JOK
JpaM U IepUoaM https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaITbl IBOJIOIIH
pPacTUTENFHOTO U KUBOTHOTO
13 Mmupa. [IpakTuueckas padbora 05 bu6nuoreka LIOK
Ne 1 «3yueHne UCKOMaeMBbIX ' https://m.eds00.ru/863ea8bc
OCTAaTKOB PACTEHUHN U
KUBOTHBIX B KOJUIEKLIUASAX)»
14 CoBpemMeHHas cucteMa bubnunorexa [IOK
OpraHU4eCcKOro Mupa https://m.edso0.ru/863ea48e
15 DBOJTIOLIMS YEJIOBEKa bubnuorexa [IOK
(anTpomorenes) https://m.edsoo.ru/863eac2c
JBmwxytme cuitbl ((haKToOph) bubnmoreka [JOK
16
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUH IBOTIOIINHI bubnuoreka [IOK

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
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Yenoseueckue pacel U

18 MPUPOHBIC aANTALIII bubmmorexa LIOK
https://m.edsoo.ru/863eaea2
YyenoBeKa
O0001IeHne 10 TEME bu6mmoreka [JOK
19 «BO3HUKHOBEHUE U pa3BUTHE https://m.edso0.ru/863ebd16
JKU3HH Ha 3eMJie)
bu6mmorexa [JOK
20 JKOIOrHA KaK Hayka https://m.edso0.ru/863ebd16
1 Cpensl oouTanus u bubnmnorexa [IOK
9KOJIOTHYECKHE (PaKTOpBI https://m.edsoo.ru/863eafec
AbuoTtnueckue paKTopsbI.
JlaboparopHas pabota Ne 3.
«Mopdonornyeckue
29 0COOEHHOCTH PacTeHUH U3 05 bubnnoreka [IOK
Pa3HBIX MECT OOUTAHUS. https://m.edso0.ru/863eb10e
JlaboparopHast pabota Ne 4.
«BnustHue cBeTa Ha pOCT U
pa3BHUTHE YEPEHKOB KOJIEYCa»
bu6mmoreka [JOK
23 buoriieckue gaktops: https://m.edso0.ru/863eb348
DKOJIOTUYECKUE
XapaKTePUCTUKH MOMYJISIIHH.
H;)aKTI/IIII)eCKaﬂ pa60TZ Ngu 2 bubmmorexa LIOK
24 . 0.5 https://m.edsoo.ru/863ebd16
«IToacuér mnotHOCTH
MOMYJISIIIMIA pa3HBIX BUIOB
pacTeHuiD
o5 Coo01ecTBa OpraHU3MOB — bu6mmoreka [JOK
OMOIIEHO3 https://m.eds00.ru/863eb46a
26 DKOJIOTHUECKHE CUCTEMBI bubnuoreka [IOK
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(3KOCHCTEMBI)

https://m.edsoo0.ru/863eb46a

OcCHOBHBIE TTOKa3aTEIN

97 9KOCHUCTEMBI. DKOJOTHIECCKUE 1 bubmuoreka I{OK
nupamuel. CBOMCTBA https://m.edsoo.ru/863eb5fa
skocucteM. Cykieccus

bubmmoreka [JOK

28 HpHpOAHBIC KOCHCTEMEL 1 https://m.edso;_.[ru/863ebd16

bu6mmoreka [JOK

29 AHTpPOIOTreHHbIE SKOCUCTEMBI 1 httos://m.edso.ru/863ebd16

30 buocdepa — rnodanpHas 1 bubmmoreka [JOK
JKOCHCTEMa 3eMJIn https://m.edsoo.ru/863ebb5e
3aKOHOMEPHOCTH bubnnorexa [IOK

31 1
CylecTBOBaHMs 6uochepsl https://m.edsoo.ru/863ebd16
UYenoseuecTBo B Onochepe bubmmoreka [IOK

32 3emiu. CocyliecTBOBaHHE 1 https://m.edsoo.ru/863ebd16
IPUPOJIbI U YEeJIOBEUECTBA

bu6mmoreka [JOK

33 T'onosas kouTponbHaZ pabota 1 https://m.edsoo.ru/863ebale
O06001IEeHEe TEMBI bubmuoreka [IOK

34 «CooOrmiecTBa u 1 https://m.edsoo.ru/863ebd16
9KOJIOTHYECKUE CUCTEMbBD)

OBIIEE KOJIMYECTBO YACOB 34 95

I10 ITPOT'PAMME
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ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJbHOH NPOI'PAMMBbI

IIpoBepsiemble npeAMeTHBIE Pe3yabTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeILHOM NPOrpaMMBbI CpelHero o0uero 00pa3oBanus

ChopmupoBaHHOCTh 3HAHUN O MECTe U POJM OMOJIOTUU B CHCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAYK, B (DOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTUHBI MUpPA U HAYYHOTO MHPOBO33PEHHS; O
BKJIAJIC POCCHHMCKHX M 3apyOC)KHBIX YUYEHBIX-OMOJIOTOB B Pa3BUTHUE
Oouonorun; (yHKIHMOHATHHOW TPAMOTHOCTH 4YEJIOBEKa ISl PEIICHUS

JKU3HCHHBIX 3a1a4

YMeHHe pacKpbhIBaTh COJICpPKaHUE OWOJOTHYECKHMX TEPMHHOB M
MOHATUHN: JKU3Hb, KJIETKA, OPraHu3M; MeTa0on3M (0OMEH BEIIECTB U
MpEBpaIICHUEe DHEPTUH), TOMEOCTa3 (CaMOperyssius), YpPOBHEBas
OpTraHM3aIMsI KUBBIX CHCTEM, CAMOBOCIIPOHM3BEACHHUE (PETPOTYKITHS),

HACJICACTBCHHOCTb, UBMCHYUBOCTDL, POCT U PA3BUTUC

YMenue uznaraTh OMONOrMYECKHE TEOPUH (KJIETOYHAsl, XpPOMOCOMHas,
MyTaimonHas), 3akonbl (I'. Menaens, T. Moprana, H.1. BaBuioBa) u
yueHHus (0 IEHTpax MHOTrooOpa3us M TMPOUCXOXKICHHUS KYJIbTYPHBIX
pactenuii H.W. BaBuiioBa), onpenensiTe rpaHUIbl UX TPUMEHUMOCTH K

KUBBIM CUCTEMaM

YMeHue BIageTh METOJaMHM HAay4YHOrO TIO3HaHUS B OHOJOTUH
(HaOmro/leHNe W ONMUCAHWE J>KMBBIX CHCTEM, IPOIECCOB W SIBICHUMH;
OpraHm3anusi ¥ TpOBEJEHHUE OHOJOTHYECKOTO  JKCIEPUMEHTA,
BBIIBIDKCHHWE  THUIOTE3bl;  BBISIBICHHE  3aBHCUMOCTH  MEXIY
WCCIIEAYeMbIMU BEJIUYMHAMH, OOBSICHEHUE TOJYUYCHHBIX PE3yIhTaTOB,
WCTIONIb30BAHHBIX HAYYHBIX TIOHATHUH, TEOPUU U 3aKOHOB;, YMEHHE

JACJIaTh BBIBOJAbBI HA OCHOBAHWU IMOJTYYCHHBIX pe3y.]IBTaTOB)

10 KJIACC

Kon
NMpoBePsSIeMOro
pe3yJjbTara

1

2

3

4

5

YMeHHue BBIICHATh CYIIECTBCHHbIE MPHU3HAKH BUPYCOB, KIIETOK
NPOKAapUOT W  JYKApHOT, OJHOKICTOYHBIX W MHOTOKJICTOYHBIX
OpraHU3MOB;  OCOOEHHOCTHM  TPOILIECCOB OOMEHa  BEIIECTB U
MIPEBpAICHHS] DHEPTHH B KIETKe, (OTOCHHTE3a, IUIACTHYECKOTO H
DHEpreTMYeckoro  oOMeHa, XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIUIOZOTBOPCHHS,  Pa3MHOXKCHHUS, HHIUBUAYAJIBHOTO  Pa3BHUTHS

opranusma (OHTOTEHE3)




YMeHHe TpHUMEHSATh TONyYeHHBIE 3HAaHUS Il OOBSICHEHUS
OMOJIOTUYECKUX TPOIECCOB U SBICHUM, U MPUHATHUSA NMPAKTHUECKUX
peLIeHMI B TOBCETHEBHON KHU3HH B IIESIX obecneueHus: 6€301acHOCTH
CBOETO 3/I0POBBS M 310POBbSI OKPYXKAOIIHX JIFOJCH, COOTIOICHNST HOPM
rPaMOTHOTO TOBEJCHUS B  OKpYXKalolled NPUPOTHOH  Cpene;
MOHUMaHHe HE00X0IMMOCTH UCTIOJIb30BaHUS JOCTHKEHUH
COBPEMEHHOW OHOJOTMM M OWOTEXHOJOTMH JUIl PpalMOHAIBHOTO

MPUPOAOIIOJIb30BAHU

YMeHue pemiaTte S3JIEMCHTAPHBIC T'CHCTHUYCCKUC 3ald4Yd HA MOHO- U
I[I/II"I/I6pI/II[HOG CKpCIIMBAHUC, CHCIIICHHOC HACJIICAOBAHUC, COCTABJIATH
CXEMBI MOHOFI/I6pI/II[HOI‘O CKpCUIMBaHUA JUIA npeacKasaHus

HaCJICOJOBaHUs IIPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIAOOpaTOpHBIE W TPAKTUYECKUE  PadOTH,
coOmoaTe TpaBwia Npu paboTe ¢ y4eOHBIM U J1AOOPATOPHBIM

o0opyoBaHuEM

YMeHrne KpUTHYECKH OLEHHMBATh W WHTEPHPETHPOBATH HH(MOPMAIIHIO
OMOJIOTHYECKOT0 COJEpKaHUs, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX UCTOYHHKOB (CMMU, HayyHO-TIOMYJISIPHBIE MaTepHAaIb);
ATHUYECKHUE aCIEeKThl COBPEMEHHBIX MCCIEJAOBaHUNH B OHONIOIUH,

MCIUIMNHC, OMOTEXHOJIOTUU

10

YMeHue co3aBath COOCTBEHHBIE TUCHMEHHBIC W YCTHBIC COOOIICHMUS,
0000111251 OMOIOTHYECKYI0 MH()OPMAIMIO U3 HECKOJIBKUX HCTOYHHUKOB,

Ir'paMOTHO HCIIOJIb30BAThH MOHATUMHBIN arrapar Ounoyioruu

11 KUIIACC

Kon
NPOBEPAEMOT0
pe3yJabTaTa

IIpoBepsiemble MpeAMeTHDbIE Pe3yabTAThl 0CBOEHUSI 0CHOBHOI
00pa3oBaTe/ILHOI NPOrpaMMBbI CpeIHero o0uero 00pazoBaHus

CdopMupoBaHHOCTH 3HAHUW O MECTE M POJU OWOJIOTUHM B CHUCTEME
HAYYHOTO 3HAHMS €CTECTBEHHBIX HAYK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUPAa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIaJIe POCCHUMCKHX M 3apyOeKHBIX Y4YEHBIX-OHMOJIOTOB B pa3BUTHE
Ouosoruu; (yHKIMOHATHHOW TPAMOTHOCTH YEJIOBEKA ISl PEIICHHS

JKN3HCHHBIX 3a/1a4

YMenue PacCKpbIBATL COACPKAHUC OMOJIOTHYECKUX TCPMHUHOB U

MOHATUHN: BUJ, TOIMYJSAIUsA, TeHOMOH I, ABOIONHUSA, NBIKYIIUE CHIIBI




(dakTopsr) 9BOJIIOINH, MIPUCTIOCOOICHHOCTD OpTaHU3MOB,
BUJI000pa3oBaHue, 9KOJIOTHYECKHE dakTopsl, IKOCHCTEMA,
MMPOAYLCHTHI, KOHCYMCHTHI, PEAYUCHTHI, nenu IIUTaHUA,

9KOJIOTHYECKas MUpaMuia, OnoreoreHnos, onochepa

YMmenue uznaraTb OMOIOTHYECKHE TeOpHH (IBOJIOIMOHHAS Teopus Y.
JlapBuHa,  CHHTETHYeCKass  TEOpHUs  DSBOJIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apoplmieBoro cxonactsa K.M. bapa, uepenoBanus
[JIaBHBIX HampasieHui u nyreit sBomonuu A.H. CeBepiioBa, yueHus o
ouocpepe B.M. Bepnanackoro), ompenensTh  TrpaHUIBI  UX

IMPUMCHHUMOCTH K XUBBIM CUCTCMAM

YMenue BrIajeTh METOJaMH HAyYHOrO TIO3HAHUS B OHOJOTHUU
(HaOnrofeHre M OMKCAHUE >KUBBIX CHCTEM, MPOIECCOB W SIBICHHIA,
OpraHu3alsi U  I[pOBEJIEHUE OHOJOTMYECKOr0  3KCIEPUMEHTa,
BBIIBIDKEHWE  THUIOTE3bl;  BBIIBJICHHE  3aBUCHUMOCTH  MEXIY
UCCJIETyeMbIMU BEITUYMHAMHU, OOBSICHEHHE TIOTYyYEHHBIX PE3yJbTaTOB,
UCIIOJIb30BAaHHBIX HAyUYHBIX TOHSATUH, TEOPHUl U 3aKOHOB; yMEHHUE

J¢CJ1aTb BbIBOJIbI HA OCHOBAHHWH ITOJTYUYCHHBIX pe3yanaTOB)

Ymenue BBIJIENIATh CYILIECTBEHHbIE NpU3HAKU CTPOEHUS
OMOJOrMYEeCKUX OOBEKTOB: BHJOB, MOMYJISIHM, IPOAYLEHTOB,
KOHCYMEHTOB,  pPEIYyLIEHTOB,  OHOreOI€HO30B U  DKOCHCTEM;
0COOEHHOCTH IIPOLIECCOB HaCJIEICTBEHHOU U3MEHUYUBOCTH,
€CTeCTBEHHOT0  0TOOpa, BHI000pa30BaHUs, MPUCTIOCOOIEHHOCTH
OpPraHU3MOB, [JEHCTBHUSA HKOJOTMYECKUX (PAKTOPOB Ha OPraHU3MBI,
IepeHoca BELIECTB M TOTOKA SHEPTUU B DKOCHCTEMAX, aHTPOIIOI€HHBIX
M3MEHEHUH B 9KOCUCTEMAX CBOEH MECTHOCTH, KPyroBOpPOTa BEILECTB U

OMOTCOXMMHIYCCKHX IMKIIOB B Onocdepe

VMeHHE NPUMEHSTh  IIOJNYYEHHbIC 3HAHHS Ul OOBSICHEHUS
OHMOJIOTMYECKUX ImponeccoB u ﬂBJ'IeHPIfI, IJId TIPUHATUSA NPAKTHYCCKUX
pEIIeHHIT B TIOBCETHEBHOM KHU3HH B IIEIISX obecneueHus: 0€30macHOCTH
CBOETO 3/I0POBBS U 3/I0POBbS OKPYKAFOIIHX JIFOJIEH, COOTIOICHHST HOPM
rpPaMOTHOTO TOBEJCHUS B  OKpYXaloLIed MNPUPOTHOH  Cpeje;
IIOHUMaHUue HCO6XOHI/IMOCTI/I HCIIOJIb30BaHUA JIOCTI/I)KCHI/Iﬁ

COBPEMEHHOM OMOJIOTUH ISl PAllHOHAIBHOTO MPUPOIOTIONB30BAHUS

YMenue peuaTh 3JICMCHTAPHBIC OMOJIOTHYECKHUE 3aga4u, COCTaBJIATH

CXEMBI IIEPEHOCA BEIIECTB U SHEPTUH B dKOocHCcTeMax (LEMy TUTaHUS)

YMeHHe BBINOJNHATH J1A0OpaTOpPHBIE W MpPAKTUYECKHe paloThl,
coOmoaTh npaBwia Npu pabore ¢ ydeOHBIM U J1a0OpaTOPHBIM

000pyI0BaHNEM




YMeHue KpUTHUECKH OLEHUBATh U HUHTEPHPETUPOBATH HMH(OPMALHIO
OMOJIOTUYECKOT0 CO/IePKaHMs, BKIIOYAIONIYIO NICEBJOHAYYHbIE 3HAHUS

U3 pa3nuuHbIX UCTOYHMKOB (CMM, HayuyHO-IONyJIsipHBIE MaTEpUalIbl);

° paccMaTpuBaTh rio0abHble HKOJIOTUUECKUE poOIeMBbI
COBPEMEHHOCTH, (hOPMHUPOBATH 10 OTHOILEHHIO K HUM COOCTBEHHYIO
TIO3UIIHIO
YMeHue cozaBaTh COOCTBEHHBIE TMCbMEHHBIE U YCTHBIE COOOIIEHUS,
10 000011251 OMOIOTHUYECKYI0 HHPOPMAITUIO U3 HECKOIBKUX UCTOYHUKOB,

TpaMOTHO HUCIIOJIB30BATh MMOHATUMHBIN arrapar OMOJIOT U




ITPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

10 KITACC

Kon

IIpoBepsieMblii 3J1eMEHT COIEPKAHUS

1

buonorus kak Hayka

11

buonmoruss — Hayka o >xuBOW mnpupone. Ponp Ouonmormu B (HOpMHUpOBaHHUU

COBPEMEHHOW HAyYHOU KapTHHBI Mupa. CucTeMa OMOJIOTUIECKUX HAYK

1.2

MeTO,Z[bI MMO3HAHMS >KUBOM IMPpUPOAbI (Ha6J’IIOI[eHI/Ie, OKCIICPUMCHT, OIIMCAHHUC,
HU3MEPCHUC, KJ'IaCCI/I(i)I/IKaI_[I/Iﬂ, MOJCIMPOBAHNUC, CTATHCTUUYCCKAs 06pa60T1<a

JTAaHHBIX )

JKuBbIC CHCTEMBI U UX OpraHu3anusd

2.1

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAaMeT u3ydeHus Ouosoruu. CpoiicTBa

OMOCHCTEM U HX pa3HOOOpasue

2.2

YpoBHU oOpraHu3auuu OMOCUCTEM: MOJEKYJISIPHO-T€HETUYECKUM, KIETOUHBIMH,

OpraHU3MEHHBIH, MOMYIISIIIMOHHO-BUIOBOM, IKOCUCTEMHBIH, OnochepHbIit

XHUMHUYECKUH COCTaB B CTPOCHHUC KIICTKHU

31

XUMHYSCKUM COCTAB KJICTKH. XHMHUYECKHE DJIEMEHTHI: MAaKpO3JICMCHTHEI,
MHUKPOIJICMCHTBI. Boz[a H MHHCPAJIBbHBIC BCIICCTBA. cI)yHKIII/II/I BOAbI H

MHHCPAJIBbHBIX BCIICCTB B KIICTKC. Ho;mepn(aHHe OCMOTHYECKOI0 Oajtanca

3.2

benku. CoctaB u crpoeHue O€nKOB. AMHHOKHCIOTHI — MOHOMEpPBI OEIJIKOB.
He3zamenuMble W 3aMEHUMBIE AMUHOKHUCIOTBL. AMHMHOKHCIOTHBIA COCTaB.
YPOBHU CTPYKTYphI OEITKOBOW MOJIEKYINbI (MIEPBUYHAS, BTOPUYHAS, TPETHUHAS U
YETBEPTUYHASI CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buomormueckue
GbyHKIMHA OEIKOB.

depmeHTHl — OMoJorHueckre KaranuzaTopbl. CTpoeHHe (pepMeHTa: aKTUBHBINU
LEeHTp, cyOcTpatHas crnenududHoctb. Kodepmentsl. Butamunbl. OTnmuuns

(bepMeHTOB OT HCOPTAaHUYCCKHX KAaTAJIN3aTOPOB

3.3

VYrneBoabl: MOHOcaxapuabl (TIHOKO3a, prbo3a U Ae30Kcupu0o03a), aucaxapuibl
(caxapoza, 7nakTo3a) W TMoONMcaxapuabl (Kpaxmall, TJIUKOTeH, IEeJUT0JI03a).
buonoruueckue GyHKIIMU YTIIEBOIOB.

Jlunupel:  Tpurmuuepuabl,  crepouabl,  (ochomunuasl.  [mapodunsHO-
runpodoOHble cBoiicTBa. buonormueckue ¢yHkimu nunuaoB. CpaBHeHUE

YrijieBoa0B, OCIIKOB H JIMIIUAOB KaK UCTOYHUKOB SHCPTHUU

3.4

Hyxneunossie kucnotsl: JITHK u PHK. Hykieotnisl — MOHOMEDPBI HYKJIEHHOBBIX
kucinotr. Crpoenne u ¢ynkumun JHK. Crpoenne m ¢ynkuum PHK. ATO:
CTpOeHUE U PYHKIIUH

3.5

IMutonorus — Hayka o kinetke. Knertounas teopust. MeTo1bl H3y4eHMsI KJIETOK




3.6

Knerka xak nenoctHast xuBasi cucrema. OOlIue NpU3HAKK KIIETOK: 3aMKHYTas
HapyxHast MmeMmOpana, monekynbl JJHK kax renernueckuii anmapar, cucrema

cuHTe3a OenKa

3.7

THIbI KJIETOK: dyKapuoTHdeckas U mpokapuorndeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTudecko  kietkd. Kierounas crenka Oaxtepumil.  CrpoeHmue
YKapUOTUUECKOW KIEeTKH. OCHOBHBIE OTJIMYMS PACTUTEIHHOM, >KMBOTHOW U

IpUOHOI KIETKH

3.8

IIoBepXHOCTHBIE CTPYKTYpBl KJIETOK — KIJIETOYHAsl CTEHKA, IJIMKOKAIMKC, HX
¢byskuuu. [TnazmaTrueckas meMOpana, e€ cBoiicTBa U ¢pyHkuuu. Lluromnnazma u eé
opraHouzisl. OHOMEMOpaHHbIE OPTaHOWb! KIETKU: HIOIUIa3MaTHYecKas CETh
(BIIC), ammapat T'ombmku, mu3ocoMbl. [1o1yaBTOHOMHBIE OPraHOUABI KIETKHU:
MHTOXOHJPHUH, IutacTHAbl. IIponcxoxkaeHrne MUTOXOHIAPUM W IacTui. Buibl
wiactu. HememOpaHHBIE OpraHOMIBI KJIETKU: PUOOCOMBI, KIETOUHBIH IEHTP,

PECHHUYKH, KT'YTUKHU. q)yHKI_[I/II/I OpraHOUJA0B KJICTKH. Bxmouenns

3.9

Snpo — peryasTopHblii 1eHTp kieTkd. CTpoeHue sijpa: siaepHas 000JIOuKa,

KapuoIuiasmMa, XpoMaTuH, SAAPBIIIKO. XpOMOCOMBI

3.10

TpaHCOPT BEIIECTB B KIIETKE

XHSHGJ]GHTGHLHOCTB KJIIETKH

41

OOmeH BemiecTB, WM MeTa0OIM3M. AccUMMISALUS (TUIACTUYECKUl OOMEH) M
JTUCCUMUJIISIIINSA (PHEPTeTHUYECKUH OOMEH) — JBE€ CTOPOHBI €IMHOTO IMpoIecca
MeTtabonusma. Tunsl oOMeHa BelecTB: aBTOTPO(MHBIN U retepoTpodHbIid. Ponb

(bepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUHN SHEPTHH B KIETKE

4.2

dotocunres. CBeroBas u TeMHOBas ¢a3bl porocunTesa. Peakuun poTocunresa.
OddexTuBHOCTE PoTOCHHTE3a. 3HaYeHHE (OTOCUHTE3a I JKU3HH Ha 3emile.
Bnusiaue ycnmoBuii cpenbl Ha (OTOCHHTE3 W CHOCOOBI TIOBBIIICHHUS €TO
NPOJYKTUBHOCTH y KyJIbTYPHBIX PACTCHUI.

XemocuHTe3. XEMOCHHTE3UpyIomue OakTepuu. 3HAYEHHE XEMOCHHTe3a IS

SKA3HU Ha 3eMiie

4.3

OHepreTuueckuii oOMeH B KieTke. PaciienieHue BeIeCTB, BBIJIEICHUE H
aKKyMYyJIHDOBAaHME OHHEPrMM B KIETKE. OTambl HHEPreTUUECKOro OOMEHa.
I'mukonu3. bpoxenue u ero Buapl. KuciaopoaHoe okucieHue, WU KIETOYHOE

npixanue. I (HEeKTHBHOCTH SHEPTETUIECKOT0 0OMeHa

44

Peaxiun matpuuHoro cuntesa. ['enernueckas uadopmarus u JJHK. Peanuzarus
TeHEeTHYECKOW MH(pOpMalnuu B KJeTKe. | eHeTWdyeckuid KO M €ro CBOICTBa.
Tpauckpumus — matpuysbiii cuate3 PHK. Tpancnsuus — 6uocunres Oemnka.

Koauposanue amunokuciot. Posb pubocom B OuocuHTese Oenka

4.5

Hexnerounsie dopmbl xu3uu — Bupychl. Mctopuss otkpeitus BupycoB (.M.




WBanoBckuii). OcCOOEHHOCTH CTPOEHUS U JKU3HEIEATEIBHOCTH BUPYCOB.
bakrepuodaru. bone3nu pacTeHuii, >XMUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMBIE
Bupycamu. Bupyc nmmynoznedununta yenosexa (BHUY) — Bo30ynurtens CIIN/a.

[Ipodunaktuka pacrpocTpaHeHUs BUPYCHBIX 3a001eBaHU

PasMuoOXeHHE 1 HHAUBUAYAJIBHOC PA3BUTHUC OPIraHN3MOB

5.1

Knerounslii 1MKJI, WIM >KU3HEHHBIH LMK KIeTkd. MHTepdasa um MuTO3.
[Ipoueccrl, nportekatonye B uHTepdaze. Permmukanus — peakuus MaTpUYHOTO
cunre3a JIHK. Crpoenue xpomocoM. XpOMOCOMHBIM HabOp — KapUOTHIIL
JIMIIJIOWAHBIA M TalJIOWAHBIA ~ XPOMOCOMHBIE — HAOOpBl.  XpOMAaTHAIBI.
[{uTomornyeckue OCHOBBI Pa3MHOXKEHMSI U HMHIMBHUIYAJIbHOTO pa3BUTHUSA
OpPraHU3MOB.

Henenue knetkn — muto3. Cragum murtosa. Ilpoueccel, mpoucxonsuiye Ha

Pa3HbIX CTAAUAX MUTO34A. buonoruyeckuii cMbBICII MUTO3a

5.2

@opMbI pa3MHOKEHHUs OpPraHU3MOB: Oecnojoe U mojoBoe. Buabl Gecrosoro
pPa3MHOXKEHUS: JIeJIeHHE HaJBO€, IIOYKOBAaHHWE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHUE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPraHM3MOB, €TI0 3HAUYCHUC IJI CCIICKIINN

5.3

[TonoBoe pa3sMHOXKEHHUE, €0 OTIMYHS OT OECIIOIOrO.
Meiio3. Cragunm Mmeiosa. Ilpouecchl, mpoucxozisiiye Ha CTaausx Menosa.
IToBenenue xpomocom B Mmenose. Kpoccunrosep. buonormyeckuii cMmsbICia U

3HaYeHUE Mel03a

5.4

['ameTorenes — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y HBOTHBIX. [TomoBbie
JKeJle3bl: CEeMEHHUKHM U AUYHUKU. OOpa3oBaHHME M PA3BUTHUE IMOJIOBBIX KIETOK —
rameT (CrepMarTo3ou/l, sSIUIEeKIIeTKa) — criepMaTorene3 u oorenes. OcoOeHHOCTH

CTPOEHUS ANLEKIETOK U criepmaro3onoB. Omionorsopenue. [lapreHorenes

5.5

WnnuBunyanbHoe  pa3Butue  (OHTOreHe3).  OMOpHOHAIbHOE  pa3BUTHE
(aMOpuorenes). Jransl SMOPHOHATIBHOTO Pa3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisuus, oprasoreres. [locramOpuonansHoe pa3Buthe. Tumbl
MMOCTAIMOPHUOHAIBLHOTO PAa3BHUTHS: TpsMOE, HempsiMoe (JIMYMHOYHOE). BimsiHue
Cpebl Ha Pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YpPOJCTBA.

Poct u pazButne pactennii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOSHHE CEMEHH,

CTaIuu Pa3BUTUA

HaCJ'IeI[CTBeHHOCTB 1 UBMCHYHUBOCTb OPpraHU3MOB

6.1

Hpez[MeT " 3aJJa4i r€cHCTHUKHU. I/ICTOpI/IH Pa3BUTHA T'CHETUKH. BKJ'Ia,Z[ pOCCHfICKPIX
u 3ap}I6e)KHBIX y‘IéHBIX B  Pa3BHUTHUC T'CHCTUKH. MGTO,I[BI T'CHCTHUKHU

(rnOpUI0IOrNUECcKuii, IIUTOT€HETUYECKHM, MOJIEKYJIIPHO-TE€HETHYECKHUIA).




OcHOBHBIE TeHETHYECKHE MOHATHS. | eHeTHUecKas CHUMBOIJIMKA, UCIIOJIb3yEMas B

cxemax CKpCH.II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HAacCJIeIOBaHMs TPU3HAKOB, ycTaHOBIeHHble [. MeHaenem.
MonoruOpuHOe CKpeluBaHue. 3aKOoH eAMHO0Opa3us THOPHIOB TEPBOTO
nokoneHus. [lpaBuiio JOMUHUpOBaHUS. 3aKOH paclICIUICHUS MPU3HAKOB.
l'unoresa uncroTel ramer. [1oHOE M HEMOJIHOE JOMUHUPOBAHHUE.

JlurubpuaHoe ckpeluBaHue. 3aKOH HE3aBUCHUMOTO HACJIEOBaHHS MPHU3HAKOB.
[luTroreHeTnyeckue OCHOBBI JUTHOPUIHOTO CKpEUIMBaHUS. AHAIM3UPYIOIIEE
ckpeuuBaHue.  Vcronb3oBaHWE — AQHAJU3UPYIOUIETO  CKPELUUMBAHMS IS

OIIPEACIICHUS TCHOTUIIA ocoou

6.3

CueruieHHoe HacnefoBaHue npusHakoB. Pabora T. Moprana no cuerieHHOMY
HacleJOBaHWIO TreHoB. Hapymienwe cremyieHuss TE€HOB B pe3yJsibTaTe
KpPOCCHUHIOBepa. XpOMOCOMHAsi TEOpHsl HAacleACTBEHHOCTH. [eHeTndeckue
KapThl.

I'enetnka mnona. XpoMOCOMHOE OIpe/elieHne TMojia. AYTOCOMBI M MOJIOBBIE
XpoMocoMBl. ['oMorameTHble M reTeporameTHsle opranusMbl. HacnepoBanue

IMPU3HAKOB, CICIIVICHHBIX C ITI0JIOM

6.4

N3meHunBOCTb. BHIBl M3MEHUYMBOCTH: HEHACJEACTBEHHAs M HACJICICTBEHHAs.
Ponep  cpenpl B HEHAcCHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTepUCTHKA
MOJIU(UKAIIMOHHON HW3MEHYMBOCTU. BapualMoHHBIH psii U BapUallMOHHAs
kpuBasd. Hopma peakumm npusHaka. KoIW4ecTBEHHBIE U KauyeCTBEHHBIC

IPU3HAKU U UX HOpMa peakuuu. CBoHCTBa MOIU(PUKAITMOHHONW H3MEHYNBOCTH

6.5

HacnencrBennasi, win TeHOTUIHMYECKas, W3MEHUUMBOCTh. KomOuHaTHBHAS
M3MEHYMBOCTh. Melo3 U TMOJIOBOW TMpolecCc — OCHOBa KOMOWHATHBHOM
W3MEHYMBOCTH. MyTallMOHHAas W3MEHYUBOCTh. Kiaccupukamus MyTanuit:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. YacToTa ¥ NMpUYUHBl MyTauuid. MyTareHHbie
(bakTopbl. 3aKOH TOMOJIOTHUECKUX PSJIOB B HACIEACTBEHHOM n3meHunBocty H.U.

Basuiosa

6.6

I'enetuka wuyenoBeka. Kapuotun uenmoBeka. OCHOBHBIE METOIbI TE€HETUKH
4eJI0BeKa: TCHEAIOTHYCCKHIA, OJIM3HELIOBBI, IIUTOIrCHETUYCCKHI,
OMOXMMHYECKUN, MOJEeKyIsipHO-TeHeTudecKkuil. CoOBpeMEHHOE OmpeeNieHue
TE€HOTHUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C
momonipto [II[P-ananm3a. HacnencrBeHHble 3a00jeBaHUs 4YeIOBEKa: TCHHBIC
007e3Hu, 0OJIE3HH C HACIEACTBECHHON MPEIpacIioiOKEHHOCTHIO, XPOMOCOMHEIE
6one3nn. ComaTWueckue M TEHEPATUBHBIE MyTalnuu. [IpUHIMIBI 310pOBOTO
oOpaza KW3HHM, JAUATHOCTUKH, TPO(PWIAKTHKH U JICUYEHUS TEHETHYECKUX
OoJe3Hel. MenuKo-reHeTHYeCKOe KOHCYIbTUPOBAaHKE. 3HAUYEHUE MEIUIIMHCKOM

IFCHCTUKH B IMIPECAOTBPAIICHUHN U JICHCHHUU I'CHETUYCCKUX 3a00JIeBaHUI YEIOBEKA




Cenekiust opranu3MoB. OCHOBBI OMOTEXHOJIOTUN

7.1

Cenekiusi Kak Hayka W TpOIECC. 3apOXKJIEHUE CEeIeKIUH U JIOMECTUKAIIMS.
Vuenne H.M. BaBunoBa o0 wLeHTpax MPOUCXOXKICHUS M MHOTrooOpasus
KyJbTYPHBIX pacTeHMH. L[eHTpbI NpOUCXO0KAEHNS TOMAIHUX KUBOTHBIX. CopT,

opoJa, mTaMM

7.2

CoBpeMeHHbIE METOBI CENEeKIMU. MacCOBBIM M WHAMBUIYAIbHBIH OTOOPHI B
CEJICKIIMN PACTEHUM M KUBOTHBIX. OIlEHKa 3KCTepbepa. bIu3KopoACTBEHHOE
cKkpemuBanue — WHOpuAWHr. Yucras nuHusA. CKpelMBaHWE YUCTBIX JIMHUH.
I'ereposuc, wnu rubpuanas cuia. HepoacTBeHHOE CKpEIUBaHUE — ayTOPHIUHT.
Otnanénnass tuOpuam3zanuss W e€ ycrnexu. VICKYCCTBEHHBIH MyTarcHe3 H
MOJYyYCHUE TMOJIMIUIOUIOB. [[OCTMKEHHS CENEKUHH PACTEHUM, KUBOTHBIX M

MHUKPOOPIaHU3MOB

7.3

buorexHomoruss kak oOTpacib TPOU3BOACTBA. ['e€HHAs WHXKEHEpHUs. Tallbl
co3manus pekomOuHaHTHOW JIHK wm Tpancrenneix opranmsmoB. KietouHas
umxeHepus.  Kierounsle  KynbTypbl. MHKPOKIOHAJIbHOE  Pa3MHOMXKEHUE
pacrenuii. KioHupoBaHHE BBICOKOMPOAYKTHBHBIX  CEJIbCKOXO3IMCTBEHHBIX
OpraHU3MOB. OJKOJOTHYECKHE M ATHYeckue mnpobiembl. MO — reHeTHdecKku

MOAU(DHUIIUPOBAHHBIE OPTAHU3MBI

11 KJIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

DBOIOIMOHHAA OMOJIOT U

11

DOBOJIIOIIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBI/I,Z[GTCJII:CTBa 3BOJIFOIIUH. ITaneoHTONIOTMYUECKHUE: OCICAOBATCIBbHOCTD
MOSIBJICHUSI BMJIOB B IaJ€OHTOJIOTMYECKON JIETONUCH, MEPEeXOJHbIE (OPMBI.
Bbuoreorpaduueckne: cxoncTtBo W paznmuune ¢ayH u  (HIOp MaTEpUKOB H
OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJCTBA M Pa3In4Ksi SMOPHOHOB Pa3HBIX BUJIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOTHYHBIC,
pPYIMMEHTapHbBIE OpraHbl, aTaBU3Mbl. MOJEKYIAPHO-OMOXMMHUYECKHE: CXOJCTBO
MEXAaHHU3MOB HACJICACTBCHHOCTH N OCHOBHBIX METa00INIECKUX HYTef/'I Y BCEX

OpraHu3sMoB

1.2

OpomtonmonHass  Teopuss Y. [apsuna. IIpennocbulku — BO3HUKHOBEHHS
JnapBUHM3Ma. J[BMKyIIME CWIIBI 3BOJIIOLMU BUAOB 1o JlapBuHYy (M30BITOUHOE
Pa3MHOKEHHE IIPH OTPAaHUYEHHOCTH PECYPCOB, HEONPEICIEHHAS N3MEHUYNBOCTb,

O0opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBINH O0TOOD)




13

Cunretndeckas Tteopus HBomoruu (CTD) um  ocHOBHBIE €€ TOJOXKEHUS.

MukposBontouusd. [Tonynsiuus kak eAMHULA BUAA U HBOJIIOLUH

14

JBwxkynme cuibl ((pakTopel) SBONIONMH BUAOB B MpHpoAe. MyTallMOHHBINA
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsiimoHHBIE BOJHBI U Jpeid
reHoB. M3omsimusa u murpanms. EcrecTBeHHBIH 0TOOp — HampaBisiomuil GakTop
9BOJIOIUH. POPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCT, OpraHU3MOB Kak  pe3ynbTar sBomonuu. [Ipumepsr
NpUCIIOCOOIEHUH Y OpraHu3MoB. ApoMOp(O3bl U UAHOAANTALINY.

Bun u Bunoo6paszoBanue. Kpurepun Buga. OcHOBHBIE (hOPMBI BUIOOOpA30BaAHMUS:

reorpa(quGCKoe, OKOJIOI'HYECKOC

15

MakposBomtorst.  Dopmbl  dBoNIOIMM:  (MIIETHYECKas,  JAMBEPreHTHas,

KOHBEpreHTHas1, napauiensHas. HeoOpaTUMOCTh 3BOMIOLUU

Bo3HukHOBEHHE U Pa3BUTHC )KU3HU HA 3emie

2.1

JloHayuyHble TIPEACTABICHUS O 3apOKICHUU >KU3HU. HayuHble runoresbl
BO3HUKHOBEHHUS >KM3HM Ha 3emje: abuoreHe3 M MaHCIepMusA. XUMUYECKas
3BOJIOLHA. ODKCIEPUMEHTAIbHOE IOATBEPKICHHE XUMUYECKONW HBOJIFOLUU.
Hauanpubie sTansl 6monmornueckor s3Bosmonuu. ['unoresa PHK-mupa. IlepBrie

KJICTKU U UX 3BOJIOIIHNA. (DOPMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII )KUBBIX OPraHU3MOB

2.2

PazButne xu3Hm Ha 3emiie mo spaMm W nepuoaam. Karapxei. Apxeickas u
npotepo3oiickas apbl. [laneosoiickas spa u €€ mnepuoabl: KeMOPHICKHIA,
OPJIOBUKCKWW, CUJIYPUICKHI, JI€BOHCKHI, KaMEHHOYTOJbHBIMA, MEPMCKHI.
Me3so30¥ickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKUI, MEIOBOM.

KaitHo3oiickas »53pa u €€ mepuoipl: NAJICOre€HOBBIM,  HEOT€HOBBIH,
AHTPONOI€HOBBIM. XapaKkTepUCTHKa KJIMMara M TIEOJIOTMYECKUX IPOLIECCOB.
OCHOBHBIE ATAITBI SBOJIIOLUU PACTUTEIBHOTO M )KUBOTHOTO MUpPA. ApOoMOP(O3HI y
pacTeHMii W KUBOTHbIX. [losiBJeHHMe, paclBET M BBIMHUpAHHE TPYII KHUBBIX

OpraHu3MOB

2.3

Cucrema OpraHM4Yeckoro Mupa Kak oOTpaxkeHue HBoitouuu. OCHOBHbBIE

CHUCTEMAaTUYECKHE IPYIIIIBI OPraHU3MOB

2.4

DOBoJIIOLIMS YeoBeKa. AHTpPOMOJIOTUs Kak Hayka. Pa3BuTue mpeacraBieHUR O
MIPOUCXOXKACHUU deJoBeKka. Meroabl u3ydeHHs aHTponoreneza. CxojicTtBa u
pa3nuyust 4emoBeKa U )KMBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHE YeTI0BEKa.

JIBmxymue cuibl (pakTopsl) aHTpororeHe3a. HacneacTBeHHas H3MEHYNBOCTh U
€CTeCTBEHHbIH 0TOOp. OOIIeCTBeHHBIM 00pa3 >KU3HU, HM3TOTOBIICHUE OPYIHA

TPY/a, MBIIIJICHUE, peYb




2.5

OcHOBHBIE CTAAMM W BETBH HBOJIIOLMM YEJIOBEKA: ABCTPAJIOMMUTEKH, YenoBek
yMmenslid, YemoBek mNpsMoxondmui, YenoBek HeaHAEpTAIbCcKui, Yenosek
pa3yMmHblii. Haxonku HMcKomaeMmbIX OCTaHKOB, BpEMs CYIIECTBOBaHMSA, 00J7aCTb

pacnpocTpaHeHHs, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPyIUs

2.6

Uenoseueckne packl. OCHOBHBIEC OOJBIIME pPachl: €BpONEOUaHAs (€Bpa3Hiickas),
HETpo-aBCTPAJIONIHAS (9KBaTOpHaNIbHAs), MOHT'OJIOUAHAsS (a3uarcko-
amepukaHckas). YepThl NprUCrocOOIEHHOCTH MPEACTaBUTENIEH YETIOBEUECKUX Pac

K YCIIOBHUSIM CyIlIeCTBOBaHMS. EAMHCTBO yenoBeueckux pac. Kputuka pacusma

Opranu3Mbl 1 OKpy>Karomias cpeaa

31

DKOJIOTHSI KaKk Hayka. 3aJaud U pas3felibl 3KOJIOTHMH. MeToabl 3KOJOTHYECKUX
HCCIIeIOBaHMi. DKoorndeckoe MUpoBo33peHue. Cpelibl OOMTaHUs OPTaHU3MOB:

BOAHAasA, HA3CMHO-BO3AyIITHAs, TIOYBCHHAA, BHYTPUOPTaHU3MCHHAs

3.2

Okonornyeckue  (akropel.  Knaccubukamuss — skojoruyeckux — (pakTopos:
abuoTHyeckre, OMOTHMYECKHE M AaHTPOIOreHHble. JleWcTBHE HKOJOTMUECKUX

(hakTOpoB Ha OpPraHU3MBbI

3.3

AbGuotnyeckue (akTophl: CBET, TEMIEpaTypa, BIAXHOCTb. DoTONEpHOAU3M.
[Ipucnocobnenuss  OpraHu3MOB K  JEHCTBMIO  aOMOTHYECKMX  (DaKTOpOB.

buonornueckue PUTMbI

3.4

buotnyeckue Qaxktopbl. Buabl OMOTHYECKMX B3aMMOJEHCTBHIM: KOHKYpPEHIIMS,
XMIIHUYECTBO, Mapa3UTU3M, MYTyalu3M, KOMMEHCAIN3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAJIW3M, HEWTpajau3M. 3HaueHHe  OMOTHYECKUX

B3aHMOHeﬁCTBHﬁ AJIg CyHIECTBOBAHUA OPTraHU3MOB B IIPUPOJHBIX COO6IJ.[€CTB8.X

3.5

OKOJNOTMYECKHE  XapaKTepUCTUKU  momyisiuud.  OCHOBHBIE — IOKa3aTelu
MONYJIALIMKA: YUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, IPUPOCT,

Murpanus. JJMHaMuKa YUCICHHOCTH MONYJIALMY U €€ peryssaius

Coo01recTBa 1 YKOJIOTHUYECKIE CUCTEMEI

4.1

CoobmiectBO  opranu3smMoB — Owuoneno3. CTpyKTypel OHOIIEHO3a: BHIOBa,
MPOCTPAHCTBEHHAsA, Tpoduueckas (mummieBas). Buabsl-momuHantel. CBsi3m B

OuolLIEHO3€E

4.2

Dkojorudeckne cucteMbl  (dkocucrembl). [loHsitue 00 dJKocuctemMe U
6I/IOFCOH€H03C. q)}’HKHI/IOHaHBHI)Ie KOMIIOHCHTBI 3KOCHUCTCMBI: MPOAYLUCHTEI,
KOHCYMEHTBI, peIylleHThl. KpyroBOpOT BEIIECTB U MOTOK YHEPTUU B SKOCHCTEME.
Tpoduueckue (mumieBbie) YpOBHH OKocuCTeMbl. [luimieBple memu W CEeTH.
OcHOBHBIE TMOKAa3aTeNd JKOCHCTEMBI: OuMomacca, MPOAYKIHS. DKOIOTHYECKHE

nupaMuJbl: HOPOAYKIHUH, UYHUCICHHOCTH, oumomaccel. CBOWCTBA 3IKOCHCTEM:




YCTOMYMBOCTb, CAMOpPETYJIsiuA, pa3BuTue. CyKieccus

4.3

[IpupoiHbIE 5KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. IKOCHCTEMA XBOMHOTO WU
LIMPOKOJINCTBEHHOTO JIeca.

AHTpOMOTreHHbIE HSKOCUCTEMBI. ATpPO3KOCUCTEMBI. YpO0o3KOCHCTEMBI.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.
buopasnooOpazne kak QakTtop ycTOMUMBOCTH dKocucteM. CoxpaHeHue

OMONIOTHYECKOTo pa3HOo0Opa3us Ha 3emite

4.4

Yuenue B.W. Bepnanackoro o Oumocdepe. ['paHumbl, cocTtaB U CTPYKTypa
ouocdeprl. Kupoe BemectBo U ero ¢yHkuuu. OcoOeHHOCTH Ouochepsl Kak
ro0anbHOM 3KOCUCTeMBl. J[MHamMuyeckoe paBHOBeCME U oOpaTHas CBS3b B
6uocdepe. KpyroBopoTsl BemiecTB M OHOT€OXMMHUYECKHE LHUKIBI 3JIEMEHTOB

(yrnepona, azora). 30HaBHOCTH OMOCchepbl. OCHOBHBIE OMOMBI CYIIIH

4.5

YenosedecTBO B Onocdepe 3eMin. AHTpONOreHHBIC U3MEHEHUsT B Ouocdepe.
I'moGasbHBIE YKOJIOTHUECKUE TPOOIIEMBI.
OcHOBa  pallMOHAIBHOTO  YIPABICHUS TMPHPOIAHBIMU  pecypcaMH U HX

ucnosp3oBanue. JloctrkeHuss OMoJIOTUU U OXpaHa MPUPOIbI




C yuyerom paGodeii nporpammbl BocnuTaHHsA (Moaynb «llIKoOnbHBIA  ypoK»)
BOCIIUTATEIbHBIN IOTEHLUAN YPOKA PEATTU3YETCS Uepes:

YCTAHOBJICHHE JIOBEPUTEIIbHBIX OTHOLICHUM MEXIAYy YYUTEIEM U €ro Y4YECHHUKaAMH,
CTMOCOOCTBYIOIIMX MO3UTUBHOMY BOCIIPHATHIO YYAITUMHCSA TPeOOBaHUN M MPOCHO yduTens,
MPUBJICYCHUIO MX BHUMaHUS K OOCyXJaeMOW Ha ypoke HHQOpMAIMM, aKTUBU3ALUU HX
IM03HABATEILHOM JeSITeIILHOCTH,

noOyX/IeHHEe UIKOJBHUKOB COONIOZAaTh HAa YPOKE OOIIETPUHATHIE HOPMBI IOBEICHUS,
IpaBuJia OOILEHUS CO CTapIIUMU (YUYUTENIIMU) U CBEPCTHUKAMU (LIKOJIbHUKAMU), IPUHLIUIIBI
y4eOHOH TUCIMIUIMHBI U CAMOOPTaHU3aIIH;

MPUBJICYCHUE BHUMAHUS IIKOJbHUKOB K LIEHHOCTHOMY AaCIEKTy HM3y4aeMbIX Ha YypOKax
SIBJICHUM, OpraHM3anus WX padoThl € TOJIy4aeMOW Ha YPOKE COIHAIbHO 3HAYUMOU
uHpopMaluel — HHUIMAPOBAHHE €€ OOCYKIEHHUS, BBICKA3bIBAHHUSA YYAIIUMHCS CBOETO
MHEHHUS 10 €€ MOBOAY, BRIPAOOTKU CBOETO K HEHl OTHOILICHMUS;

WCIIOJIb30BaHNE BOCIMTATEIBHBIX BO3MOXKHOCTEH COJICP)KAaHUS YyYeOHOro IpeaMera depes
JCMOHCTPALIMIO JETSIM MPUMEPOB OTBETCTBEHHOI'O, I'PaXJTaHCKOIO IOBEICHHUS, MPOSBICHHS
YEJIOBEKOJIIOOMST W JTIOOPOCEP/ICYHOCTH, dYepe3 TOoI00p COOTBETCTBYIOIIMX TEKCTOB JIJIst
YTEHUS, 33a]1a4 JUIsS PEIICHHUs, TPOOIEMHBIX CUTYAIUH 7151 00CYXICHHsI B KJIacce;

NPUMEHEHHE Ha YPOKE MHTEPAKTHBHBIX (OPM PaOOTHI YUALTUXCS: WHTEIUIEKTYaJIbHBIX UTD,
CTUMYJIMPYIOIUX [O3HABATEIbHYI0 MOTUBALMIO LIKOJIBHUKOB; IUIAKTUYECKOrO TeaTpa, rae
MOJTyYCHHBIE Ha YPOKE 3HAHUS OOBITPHIBAIOTCA B TEATPAJIbHBIX IMOCTAHOBKAX; TUCKYCCH,
KOTOpBIE [JAOT y4allMMCS BO3MOXHOCTb IIPHOOPECTH OIBIT BEAECHUS KOHCTPYKTUBHOTO
JMaiora; TpynmnoBoil paboTkl WK pabOThl B Mapax, KOTOPbIE y4aT MIKOJbHUKOB KOMaHIHON
paboTe 1 B3aUMOJICHCTBUIO C IPYTUMU I€TbMU;

BKJIFOYEHHUE B YPOK UTPOBBIX MPOLEAYP, KOTOPBIE IOMOraloT MOAAEPKaTh MOTUBALUIO IETEU
K TOJIY4EHHIO 3HAHUM, HAJA)XKMBAHUIO NO3UTUBHBIX MEKIMYHOCTHBIX OTHOILEHUHN B KJlacce,
MIOMOTAIOT YCTAHOBJICHHUIO JT0OPOXKENATeIFHONW aTMOC(EphI BO BPEMS YPOKa;

opranm3zanusi medcTBa MOTHUBUPOBAHHBIX U JPYAMPOBAHHBIX ydYalllUXCS Haa UX
HEYCHEBAIOIIMMHU OJHOKJIACCHUKAMU, JAIOLIEr0 IIKOJbHUKAM COLMAIBbHO 3HAYUMBIA OIBIT
COTPYJIHUYECTBA U B3aUMHOI MOMOIIIN;

WHULMMPOBAHUE U TOAJEP)KKA HCCIENOBATEIBCKON IEATEIBHOCTH IIKOJIBHUKOB B paMKax
peanu3aluy UMY UHAUBUIAYAIBHBIX U TPYNIOBBIX MCCIECAOBATEIbCKUX IPOEKTOB, YTO JacCT
IIKOJIBbHUKAM BO3MOKHOCTh IPUOOPECTH HaBBIK CAMOCTOSITEIBHOIO PELICHUSI TEOPETUYECKOM
npoOjeMbl, HaBbIK TE€HEpPUPOBAaHUS U  O(OpPMIIEHUS COOCTBEHHBIX HJEH, HaBBIK
YB@KUTEILHOTO OTHOIICHUS K YYXKUM uaesM, O(OpMICHHbBIM B paboTax Ipyrux
UCClieoBaTeNei, HaBbIK MyOJIMYHOTO BBICTYIUICHUS TIepes ayTUTOpUEH, apryMEHTUPOBaHHS
Y OTCTaMBaHUs CBOEH TOYKU 3PEHUS.

Boi6op Tex wium HMHBIX (GOpM U CIOCOOOB BOCHUTATENHHOM pabOThl HAa YpOKE YUHUTETh
OTIpE/IETISIET CAMOCTOSTEIFHO B COOTBETCTBUU C LIETSIMU U 33]a4aMU ypOKa.
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